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9.2.3.27 TP-Parameter-Indicator (TP-PI)

The TP-Parameter-Indicator comprises a number of octets between 1 and n where each bit when set to a 1 indicates that
aparticular optional parameter is present in the fields which follow. The TP-PI is present as part of the RP-User-Datain
the RP-ACK or the RP-ERROR as indicated in clauses 9.2.2.1a; and 9.2.2.2a or the RP-DATA asindicated in clause
and-9.2.2.3.

The structure of the TP-PI is as follows:

Octet 1:
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit O
Extension bit |Reserved Reserved Reserved Reserved TP-UDL TP-DCS TP-PID

The most significant bit in octet 1 and any other TP-PI octets which may be added later is reserved as an extension bit
which when set to a 1 shall indicate that another TP-PI octet follows immediately afterwards.

If the TP-UDL bit is set to zero then by definition then-neither the TP-UDL field or the TP-UD field can be present.

If the TP-UDL bitissetto“1” but the TP-DCS hit is set to “0” then the receiving entity shall for TP-DCS assume a
value of 0x00, i.e. the 7bit default alphabet.

If aReserved bit is set to "1" then the receiving entity shall ignore the setting. The setting of this bit shall mean that
additional information will follow the TP-User-Data, so a receiving entity shall discard any octets following the
TP-User-Data.
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9.22.4 SMS-COMMAND type
Basic elements of the SMS-COMMAND type:
Abbr. Reference pl) R<) Description

TP-MTI  |TP-Message-Type-Indicator M 2b Parameter describing the type

TP-UDHI |TP-User-Data-Header-Indication (0] b Parameter indicating that the TP-CD field
contains a Header

TP-SRR |TP-Status-Report- Request (0] b Parameter indicating if the SMS Command is
requesting a status report.

TP-MR TP-Message Reference M | Parameter identifying the SMS-COMMAND

TP-PID TP-Protocol- Identifier M o] Parameter identifying the above layer
protocol, if any

TP-CT TP-Command-Type M o] Parameter specifying which operation is to be
performed on a SM

TP-MN TP-Message-Number M2) o] Parameter indicating which SM in the SC to
operate on

TP-DA  |TP-Destination-Address M%) |2-120  [Parameter indicating the Destination Address
to which the TP-Command refers

TP-CDL |TP-Command-Data-Length M o] Parameter indicating the length of the TP-CD
field in octets

TP-CD TP-Command-Data (0] o] Parameter containing user data

1) Provision:  Mandatory (M) or Optional (O).

2) Representation: Integer (1), bit (b), 2bits (2b), octet (0).

3) For TP-Command-Types which are not for a specific SM this field shall be ignored when received. Itsvalueis of
no concern but the field must be present to maintain the structure.

4) For certain TP-Command-Types which operate on a specific SM (e.g. Enquire, Delete etc.) the full TP-DA must
be specified. For TP-Command-Types which do not operate on a specific SM, the address length must be set to
zero indicating that the Address-Value fields are not present. The Type-of-Address field must be present (see
9.1.2.5) and shall be set to zero and ignored.

Layout of SMS-COMMAND:

Bit no. 7 6 5 4 3 2 1 0

Number 1 TP-MTI, TP-SRR,
TP-UDHI
of octets 1 TP-MR
1 TP-PID
1 TP-CT
1 TP-MN
2t012 TP-DA

CR page 2
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0to 156 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ TP-CD

NOTE: The maximum guaranteed length of TP-CD is 146 octets. In order to achieve the maximum stated above
(156 octets), the TP-DA field must have alength of 2 octets.
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9.2.3.6 TP-Message-Reference (TP-MR)

The TP-Message-Reference field gives an integer representation of areference number of the SMS-SUBMIT or
SMS-COMMAND submitted to the SC by the MS. The MS increments TP-Message-Reference by 1 for each
SMS-SUBMIT or SMS-COMMAND being submitted. The value to be used for each SMS-SUBMIT is obtained by
reading the Last-Used-TP-MR value from the SM S Status data field in the (U)SIM (see GSM TS 51.011 [16] and 3GPP
TS 31.102 [30]) and incrementing this value by 1. After each SMS-SUBMIT has been submitted to the network, the
Last-Used-TP-MR valuein the (U)SIM is updated with the TP-MR that was used in the SMS-SUBMIT operation. The
reference number may possess valuesin the range 0 to 255. The value in the TP-MR assigned by the MSis the same
value which isreceived at the SC.

In the case where no response or an RP-ERROR with an appropriate cause value (see 3GPP TS 24.011 [13]) isreceived
in response to an SMS-SUBMI T-er-SMS-COMMAND, then the MS shall automatically repeat the SMS-SUBMIT-er
SMS-COMMAND but must use the same TP-MR value and set the TP-RD bit to 1 (see 9.2.3.25). The number of times
the M S automatically repeats the SMS-SUBM I T-e-SMS-COMMAND shall be in the range 1 to 3 but the precise
number is an implementation matter. The automatic repeat mechanism should be capable of being disabled through
MMI.

If al automatic attempts fail (or in the case of no automatic attempts the first attempt fails), the user shall be informed.
The failed message shall be stored in the mobile in such away that the user can request a retransmission using the same
TP-MR value, without the need to re-enter any information. Such storage need only be provided for asingle failed
message, i.e. the one most recently attempted.

The SC should discard an SMS-SUBM I T-e-SMS-COMM-AND which has the TP-RD bit set to a 1 and which has the
same TP-MR value as the previous SMS-SUBM I T-er-SMS-COMM-AND received from the same originating address.
In the case of adiscarded SMS-SUBM I T-e-SMS-COMMAND, the SC should respond with an RP-ERROR, in which
case the RP-ERROR shall include a SMS-SUBMIT-REPORT with TP-FCSindicating “SM Rejected — Duplicate SM”.
In some cases, for backward compatibility with earlier phases and versions of this specification, the SC may be
configured to respond with an RP-ACK.

The SMS-STATUS-REPORT also contains a TP-Message-Reference field. The value sent to the M S shall be the same
as the TP-Message-Reference value generated by the MSin the earlier SMS-SUBMIT or SMS-COMMAND to which
the status report relates.
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9.2.3.9 TP-Protocol-Identifier (TP-PID)

The TP-Protocol-ldentifier parameter serves the purposes indicated in clause 3.2.3. It consists of one octet, and the bits
in the octet are used as follows:

The MS shall interpret reserved, obsolete, or unsupported val ues as the value 00000000 but shall store them exactly as
received.

The SC may reject messages with a TP-Protocol-ldentifier containing a reserved value or one which is not supported.
bits usage

Assigns bits 0..5 as defined below

Assigns bits 0..5 as defined below

reserved
Assigns bits 0-5 for SC specific use

N =N =N
RPrOoORroOooO

In the case where bit 7= 0 and bit 6 =0,

bit5 indicates telematic interworking:
value = 0 : no interworking, but SME-to-SME protocol
value=1 : telematic interworking

In the case of telematic interworking, the following five bit patterns in bits 4..0 are used to indicate different types of
telematic devices:

4. 0

00000 implicit - device typeis specific to this SC, or can be concluded on the basis of the address
00001 telex (or teletex reduced to telex format)

00010 group 3 telefax

00011 group 4 telefax

00100 voice telephone (i.e. conversion to speech)

00101 ERMES (European Radio Messaging System)

00110 National Paging system (known to the SC)

00111 Videotex (T.100[20] /T.101 [21])

01000 teletex, carrier unspecified

01001 teletex, in PSPDN

01010 teletex, in CSPDN

01011 teletex, in analog PSTN

01100 teletex, in digital ISDN

01101 UCI (Universal Computer Interface, ETSI DE/PS 3 01-3)
01110..01111  (reserved, 2 combinations)

10000 amessage handling facility (known to the SC)

10001 any public X.400-based message handling system

10010 Internet Electronic Mail

10011..10111  (reserved, 5 combinations)

11000..11110  values specific to each SC, usage based on mutual agreement between the SME and the SC (7
combinations available for each SC)

11111 A GSM/UMTS mobile station. The SC converts the SM from the received
TP-Data-Coding-Scheme to any data coding scheme supported by that MS (e.g. the default).

If bit 5 hasvalue 1inan SMS-SUBMIT PDU, it indicates that the SME is atelematic device of atype whichis
indicated in bits 4..0, and requests the SC to convert the SM into aform suited for that device type. If the destination
network is1SDN, the SC must also select the proper service indicators for connecting to a device of that type.

If bit 5 hasvalue 1inan SMS-DELIVER PDU, it indicates that the SME is atelematic device of atype whichis
indicated in bits 4..0.

If bit 5 hasvalue 0 inan SMS-DELIVER PDU, the value in bits 4..0 identifies the SM-AL protocol being used between
the SME and the MS.

Note that for the straightforward case of simple MS-to-SC short message transfer the Protocol Identifier is set to the
value 0.

CR page 2
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In the case where bit 7 = 0, bit 6 = 1, bits 5..0 are used as defined below

5...0

000000 Short Message Type 0

000001 Replace Short Message Type 1
000010 Replace Short Message Type 2
000011 Replace Short Message Type 3
000100 Replace Short Message Type 4
000101 Replace Short Message Type 5
000110 Replace Short Message Type 6
000111 Replace Short Message Type 7
001000..011101 Reserved

011110 Enhanced Message Service (Obsolete)
011111 Return Call Message

100000..111011 Reserved

111100 ANSI-136 R-DATA

111101 ME Data download

111110 ME De-personalization Short Message
111111 (U)SIM Data download

A short message type 0 indicates that the ME must acknowledge receipt of the short message but may discard its
contents.

The Replace Short Message feature is optional for the ME and the (U)SIM but if implemented it shall be performed as
described here.

For MT short messages, on receipt of a short message from the SC, the M S shall check to seeif the associated Protocol
Identifier contains a Replace Short M essage Type code.

If such acodeis present, then the MS shall check the originating address and replace any existing stored message
having the same Protocol Identifier code and originating address with the new short message and other parameter
values. If thereis no message to be replaced, the M S shall store the message in the normal way. The MS may also check
the SC address as well as the Originating Address. However, in a network which has multiple SCs, it is possible for a
Replace Message type for a SM to be sent via different SCsand so it is recommended that the SC address should not be
checked by the M'S unless the application specifically requires such a check.

If a Replace Short Message Type code is not present then the MS shall store the message in the normal way.
In MO short messages the SC reacts similarly but only the address of the originating M S or any other source is checked.

A Return Call Message indicates to the M S to inform the user that a call (e.g. atelephone call) can be established to the
address specified within the TP-OA. The RP-OA contains the address of the SC as usual. The message content (if
present) gives displayable information (e.g. the number of waiting voice messages). The message is handled in the same
way as all other messages of the Replace Short Message Types.

The ME De-personalization Short Message is a M E-specific message which instructs the ME to de-personalities the ME
(see 3GPP TS 22.022 [25]). The TP-DCS shall be set to Uncompressed, Default Alphabet, and Message Class 1
(ME-specific), which corresponds to a bit coding of 00010001. The TP-UD field contains de-personalization
information coded according to 3GPP TS 22.022 [25]. This information shall not be displayed by an ME which
supports the scheme. The acknowledgement to this message is a SMS-DELIVER-REPORT for RP-ACK in which the
TP-User-Data shall be coded according to 3GPP TS 22.022 [25].

(U)SIM Datadownload is afacility whereby the ME must pass the short message in its entirety including all SMS
elements contained in the SMS deliver to the (U)SIM using the mechanism described in GSM TS 51.011 [16] and
3GPP TS 31.102[30]. The DCS shall be set to 8-bit-message class 2-{eitherbit-coding-1111-0110-0r-00010110). The
entire user datafield isavailable for (U)SIM Data download. If the DCSis not set to 8-bit-message class 2 then the
message shall be handled in the normal way by the ME. However it has to be noted that M Es based on rel eases of this

specification earlier than REL -5 may allow only 8 bit message class 2 with bit coding 11110110 or 00010110 for
(U)SIM Data download.

ME Data download is a facility whereby the ME shall process the short messageinits entirety including all SMS
elements contained in the SMS deliver to the ME. The DCS should normally be set to message class 1. If the DCSis set
to message class 1 and no application in the ME exists, which is able to process the short message, the ME may discard
the short message. The entire user datafield is available for ME data download. The TPDU parameters required for the
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SMS-DELIVER should be passed transparently by all involved SCs, so no TPDU parameter in the entire short message
is modified, other than the changes required to convert an SMS-SUBMIT into an SMS-DELIVER.

ANSI-136 R-DATA isafacility whereby the ME must pass the short message in its entirety, including all elements
contained in the SMS DELIVER, to the (U)SIM using the mechanism described in GSM TS 11.14 [16] and 3GPP TS
31.102 [30]. The DCS shall be set to 8-bit-message class 2-(either-bit-coding-11110110-0r-00010110). If the DCSis not
set to 8-bit-message class 2 then the message shall be handled in the normal way by the ME. However it has to be noted
that MEs based on releases of this specification earlier than REL-5 may allow only 8 bit message class 2 with bit

coding 11110110 or 00010110 for ANSI-136 R-DATA.
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9.2.3.9 TP-Protocol-ldentifier (TP-PID)

The TP-Protocol-ldentifier parameter serves the purposes indicated in clause 3.2.3. It consists of one
octet, and the bits in the octet are used as follows:

The MS shall interpret reserved, obsolete, or unsupported values as the value 00000000 but shall store
them exactly as received.

The SC may reject messages with a TP-Protocol-Identifier containing a reserved value or one which is not
supported.

bits usage

7 6

00 Assigns bits 0..5 as defined below
01 Assigns bits 0..5 as defined below
10 reserved

11 Assigns bits 0-5 for SC specific use

In the case where bit 7 =0 and bit 6 = 0,

bit 5 indicates telematic interworking:
value = 0 : no interworking, but SME-to-SME protocol
value =1 : telematic interworking

In the case of telematic interworking, the following five bit patterns in bits 4..0 are used to indicate different
types of telematic devices:

4.. 0

00000 implicit - device type is specific to this SC, or can be concluded on the
basis of the address

00001 telex (or teletex reduced to telex format)

00010 group 3 telefax

00011 group 4 telefax

00100 voice telephone (i.e. conversion to speech)

00101 ERMES (European Radio Messaging System)

00110 National Paging system (known to the SC)

00111 Videotex (T.100 [20] /T.101 [21])

01000 teletex, carrier unspecified

01001 teletex, in PSPDN

01010 teletex, in CSPDN

01011 teletex, in analog PSTN

01100 teletex, in digital ISDN

01101 UCI (Universal Computer Interface, ETSI DE/PS 3 01-3)

01110..01111 (reserved, 2 combinations)

10000 a message handling facility (known to the SC)

10001 any public X.400-based message handling system

10010 Internet Electronic Mail

10011..10111 (reserved, 5 combinations)

11000..11110 values specific to each SC, usage based on mutual agreement between
the SME and the SC (7 combinations available for each SC)

11111 A GSM/UMTS mobile station. The SC converts the SM from the received

TP-Data-Coding-Scheme to any data coding scheme supported by that
MS (e.g. the default).

If bit 5 has value 1 in an SMS-SUBMIT PDU, it indicates that the SME is a telematic device of a type which
is indicated in bits 4..0, and requests the SC to convert the SM into a form suited for that device type. If
the destination network is ISDN, the SC must also select the proper service indicators for connecting to a
device of that type.

If bit 5 has value 1 in an SMS-DELIVER PDU, it indicates that the SME is a telematic device of a type
which is indicated in bits 4..0.
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If bit 5 has value 0 in an SMS-DELIVER PDU, the value in bits 4..0 identifies the SM-AL protocol being
used between the SME and the MS.

Note that for the straightforward case of simple MS-to-SC short message transfer the Protocol Identifier is
set to the value 0.

In the case where bit 7 = 0, bit 6 = 1, bits 5..0 are used as defined below

5...0

000000 Short Message Type 0

000001 Replace Short Message Type 1
000010 Replace Short Message Type 2
000011 Replace Short Message Type 3
000100 Replace Short Message Type 4
000101 Replace Short Message Type 5
000110 Replace Short Message Type 6
000111 Replace Short Message Type 7
001000..011101 Reserved

011110 Enhanced Message Service (Obsolete)
001000..011110 Reserved

011111 Return Call Message

100000..111011 Reserved

111100 ANSI-136 R-DATA

111101 ME Data download

111110 ME De-personalization Short Message
111111 (U)SIM Data download

A short message type O indicates that the ME must acknowledge receipt of the short message but may
discard its contents.

NOTE: It is highly recommended that the MS discards the type 0 short message. This means
that the MS is able to receive the type 0 short message irrespective of whether there is
memory available in the (U)SIM or ME or not, the MS does not indicate the receipt of
the type 0 short message to the user, and the message is not stored in the (U)SIM or
ME.

The Replace Short Message feature is optional for the ME and the (U)SIM but if implemented it shall be
performed as described here.

For MT short messages, on receipt of a short message from the SC, the MS shall check to see if the
associated Protocol Identifier contains a Replace Short Message Type code.

If such a code is present, then the MS shall check the originating address and replace any existing stored
message having the same Protocol Identifier code and originating address with the new short message
and other parameter values. If there is no message to be replaced, the MS shall store the message in the
normal way. The MS may also check the SC address as well as the Originating Address. However, in a
network which has multiple SCs, it is possible for a Replace Message type for a SM to be sent via different
SCs and so it is recommended that the SC address should not be checked by the MS unless the
application specifically requires such a check.

If a Replace Short Message Type code is not present then the MS shall store the message in the normal
way.

In MO short messages the SC reacts similarly but only the address of the originating MS or any other
source is checked.

A Return Call Message indicates to the MS to inform the user that a call (e.g. a telephone call) can be

established to the address specified within the TP-OA. The RP-OA contains the address of the SC as
usual. The message content (if present) gives displayable information (e.g. the number of waiting voice
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messages). The message is handled in the same way as all other messages of the Replace Short
Message Types.

The ME De-personalization Short Message is a ME-specific message which instructs the ME to
de-personalities the ME (see 3GPP TS 22.022 [25]). The TP-DCS shall be set to Uncompressed, Default
Alphabet, and Message Class 1 (ME-specific), which corresponds to a bit coding of 00010001. The
TP-UD field contains de-personalization information coded according to 3GPP TS 22.022 [25]. This
information shall not be displayed by an ME which supports the scheme. The acknowledgement to this
message is a SMS-DELIVER-REPORT for RP-ACK in which the TP-User-Data shall be coded according
to 3GPP TS 22.022 [25].

(U)SIM Data download is a facility whereby the ME must pass the short message in its entirety including
all SMS elements contained in the SMS deliver to the (U)SIM using the mechanism described in GSM
TS 11.11 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8 bit message class 2 (either bit coding
1111 0110 or 00010110). The entire user data field is available for (U)SIM Data download. If the DCS is
not set to 8-bit message class 2 then the message shall be handled in the normal way by the ME.

ME Data download is a facility whereby the ME shall process the short message in its entirety including all
SMS elements contained in the SMS deliver to the ME. The DCS should normally be set to message class
1. If the DCS is set to message class 1 and no application in the ME exists, which is able to process the
short message, the ME may discard the short message. The entire user data field is available for ME data
download. The TPDU parameters required for the SMS-DELIVER should be passed transparently by all
involved SCs, so no TPDU parameter in the entire short message is modified, other than the changes
required to convert an SMS-SUBMIT into an SMS-DELIVER.

ANSI-136 R-DATA is a facility whereby the ME must pass the short message in its entirety, including all
elements contained in the SMS DELIVER, to the (U)SIM using the mechanism described in GSM TS
11.14 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8-bit message class 2 (either bit coding
11110110 or 00010110). If the DCS is not set to 8-bit message class 2 then the message shall be handled
in the normal way by the ME.
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9.2.3.9 TP-Protocol-ldentifier (TP-PID)

The TP-Protocol-ldentifier parameter serves the purposes indicated in clause 3.2.3. It consists of one
octet, and the bits in the octet are used as follows:

The MS shall interpret reserved, obsolete, or unsupported values as the value 00000000 but shall store
them exactly as received.

The SC may reject messages with a TP-Protocol-Identifier containing a reserved value or one which is not
supported.

bits usage

7 6

00 Assigns bits 0..5 as defined below
01 Assigns bits 0..5 as defined below
10 reserved

11 Assigns bits 0-5 for SC specific use

In the case where bit 7 =0 and bit 6 = 0,

bit 5 indicates telematic interworking:
value = 0 : no interworking, but SME-to-SME protocol
value =1 : telematic interworking

In the case of telematic interworking, the following five bit patterns in bits 4..0 are used to indicate different
types of telematic devices:

4.. 0

00000 implicit - device type is specific to this SC, or can be concluded on the
basis of the address

00001 telex (or teletex reduced to telex format)

00010 group 3 telefax

00011 group 4 telefax

00100 voice telephone (i.e. conversion to speech)

00101 ERMES (European Radio Messaging System)

00110 National Paging system (known to the SC)

00111 Videotex (T.100 [20] /T.101 [21])

01000 teletex, carrier unspecified

01001 teletex, in PSPDN

01010 teletex, in CSPDN

01011 teletex, in analog PSTN

01100 teletex, in digital ISDN

01101 UCI (Universal Computer Interface, ETSI DE/PS 3 01-3)

01110..01111 (reserved, 2 combinations)

10000 a message handling facility (known to the SC)

10001 any public X.400-based message handling system

10010 Internet Electronic Mail

10011..10111 (reserved, 5 combinations)

11000..11110 values specific to each SC, usage based on mutual agreement between
the SME and the SC (7 combinations available for each SC)

11111 A GSM/UMTS mobile station. The SC converts the SM from the received

TP-Data-Coding-Scheme to any data coding scheme supported by that
MS (e.g. the default).

If bit 5 has value 1 in an SMS-SUBMIT PDU, it indicates that the SME is a telematic device of a type which
is indicated in bits 4..0, and requests the SC to convert the SM into a form suited for that device type. If
the destination network is ISDN, the SC must also select the proper service indicators for connecting to a
device of that type.

If bit 5 has value 1 in an SMS-DELIVER PDU, it indicates that the SME is a telematic device of a type
which is indicated in bits 4..0.

If bit 5 has value 0 in an SMS-DELIVER PDU, the value in bits 4..0 identifies the SM-AL protocol being
used between the SME and the MS.
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Note that for the straightforward case of simple MS-to-SC short message transfer the Protocol Identifier is
set to the value 0.

In the case where bit 7 = 0, bit 6 = 1, bits 5..0 are used as defined below

5...0

000000 Short Message Type 0

000001 Replace Short Message Type 1
000010 Replace Short Message Type 2
000011 Replace Short Message Type 3
000100 Replace Short Message Type 4
000101 Replace Short Message Type 5
000110 Replace Short Message Type 6
000111 Replace Short Message Type 7
001000..011101 Reserved

011110 Enhanced Message Service (Obsolete)
011111 Return Call Message

100000..111011 Reserved

111100 ANSI-136 R-DATA

111101 ME Data download

111110 ME De-personalization Short Message
111111 (U)SIM Data download

A short message type 0 indicates that the ME must acknowledge receipt of the short message but may
discard its contents.

NOTE: It is highly recommended that the MS discards the type 0 short message. This means
that the MS is able to receive the type 0 short message irrespective of whether there is
memory available in the (U)SIM or ME or not, the MS does not indicate the receipt of
the type 0 short message to the user, and the message is not stored in the (U)SIM or
ME.

The Replace Short Message feature is optional for the ME and the (U)SIM but if implemented it shall be
performed as described here.

For MT short messages, on receipt of a short message from the SC, the MS shall check to see if the
associated Protocol Identifier contains a Replace Short Message Type code.

If such a code is present, then the MS shall check the originating address and replace any existing stored
message having the same Protocol Identifier code and originating address with the new short message
and other parameter values. If there is no message to be replaced, the MS shall store the message in the
normal way. The MS may also check the SC address as well as the Originating Address. However, in a
network which has multiple SCs, it is possible for a Replace Message type for a SM to be sent via different
SCs and so it is recommended that the SC address should not be checked by the MS unless the
application specifically requires such a check.

If a Replace Short Message Type code is not present then the MS shall store the message in the normal
way.

In MO short messages the SC reacts similarly but only the address of the originating MS or any other
source is checked.

A Return Call Message indicates to the MS to inform the user that a call (e.g. a telephone call) can be
established to the address specified within the TP-OA. The RP-OA contains the address of the SC as
usual. The message content (if present) gives displayable information (e.g. the number of waiting voice
messages). The message is handled in the same way as all other messages of the Replace Short
Message Types.
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The ME De-personalization Short Message is a ME-specific message which instructs the ME to
de-personalities the ME (see 3GPP TS 22.022 [25]). The TP-DCS shall be set to Uncompressed, Default
Alphabet, and Message Class 1 (ME-specific), which corresponds to a bit coding of 00010001. The
TP-UD field contains de-personalization information coded according to 3GPP TS 22.022 [25]. This
information shall not be displayed by an ME which supports the scheme. The acknowledgement to this
message is a SMS-DELIVER-REPORT for RP-ACK in which the TP-User-Data shall be coded according
to 3GPP TS 22.022 [25].

(U)SIM Data download is a facility whereby the ME must pass the short message in its entirety including
all SMS elements contained in the SMS deliver to the (U)SIM using the mechanism described in 3GPP
TS 51.011 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8 bit message class 2 (either bit coding
1111 0110 or 00010110). The entire user data field is available for (U)SIM Data download. If the DCS is
not set to 8-bit message class 2 then the message shall be handled in the normal way by the ME.

ME Data download is a facility whereby the ME shall process the short message in its entirety including all
SMS elements contained in the SMS deliver to the ME. The DCS should normally be set to message class
1. If the DCS is set to message class 1 and no application in the ME exists, which is able to process the
short message, the ME may discard the short message. The entire user data field is available for ME data
download. The TPDU parameters required for the SMS-DELIVER should be passed transparently by all
involved SCs, so no TPDU parameter in the entire short message is modified, other than the changes
required to convert an SMS-SUBMIT into an SMS-DELIVER.

ANSI-136 R-DATA is a facility whereby the ME must pass the short message in its entirety, including all
elements contained in the SMS DELIVER, to the (U)SIM using the mechanism described in 3GPP TS
51.011 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8-bhit message class 2 (either bit coding
11110110 or 00010110). If the DCS is not set to 8-bit message class 2 then the message shall be handled
in the normal way by the ME.
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9.2.3.9 TP-Protocol-ldentifier (TP-PID)

The TP-Protocol-ldentifier parameter serves the purposes indicated in clause 3.2.3. It consists of one
octet, and the bits in the octet are used as follows:

The MS shall interpret reserved, obsolete, or unsupported values as the value 00000000 but shall store
them exactly as received.

The SC may reject messages with a TP-Protocol-Identifier containing a reserved value or one which is not
supported.

bits usage

7 6

00 Assigns bits 0..5 as defined below
01 Assigns bits 0..5 as defined below
10 reserved

11 Assigns bits 0-5 for SC specific use

In the case where bit 7 =0 and bit 6 = 0,

bit 5 indicates telematic interworking:
value = 0 : no interworking, but SME-to-SME protocol
value = 1 : telematic interworking

In the case of telematic interworking, the following five bit patterns in bits 4..0 are used to indicate different
types of telematic devices:

4.. 0

00000 implicit - device type is specific to this SC, or can be concluded on the
basis of the address

00001 telex (or teletex reduced to telex format)

00010 group 3 telefax

00011 group 4 telefax

00100 voice telephone (i.e. conversion to speech)

00101 ERMES (European Radio Messaging System)

00110 National Paging system (known to the SC)

00111 Videotex (T.100 [20] /T.101 [21])

01000 teletex, carrier unspecified

01001 teletex, in PSPDN

01010 teletex, in CSPDN

01011 teletex, in analog PSTN

01100 teletex, in digital ISDN

01101 UCI (Universal Computer Interface, ETSI DE/PS 3 01-3)

01110..01111 (reserved, 2 combinations)

10000 a message handling facility (known to the SC)

10001 any public X.400-based message handling system

10010 Internet Electronic Mail

10011..10111 (reserved, 5 combinations)

11000..11110 values specific to each SC, usage based on mutual agreement between
the SME and the SC (7 combinations available for each SC)

11111 A GSM/UMTS mobile station. The SC converts the SM from the received

TP-Data-Coding-Scheme to any data coding scheme supported by that
MS (e.g. the default).

If bit 5 has value 1 in an SMS-SUBMIT PDU, it indicates that the SME is a telematic device of a type which
is indicated in bits 4..0, and requests the SC to convert the SM into a form suited for that device type. If
the destination network is ISDN, the SC must also select the proper service indicators for connecting to a
device of that type.

If bit 5 has value 1 in an SMS-DELIVER PDU, it indicates that the SME is a telematic device of a type
which is indicated in bits 4..0.

If bit 5 has value 0 in an SMS-DELIVER PDU, the value in bits 4..0 identifies the SM-AL protocol being
used between the SME and the MS.
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Note that for the straightforward case of simple MS-to-SC short message transfer the Protocol Identifier is
set to the value 0.

In the case where bit 7 = 0, bit 6 = 1, bits 5..0 are used as defined below

5...0

000000 Short Message Type 0

000001 Replace Short Message Type 1
000010 Replace Short Message Type 2
000011 Replace Short Message Type 3
000100 Replace Short Message Type 4
000101 Replace Short Message Type 5
000110 Replace Short Message Type 6
000111 Replace Short Message Type 7
001000..011101 Reserved

011110 Enhanced Message Service (Obsolete)
011111 Return Call Message

100000..111011 Reserved

111100 ANSI-136 R-DATA

111101 ME Data download

111110 ME De-personalization Short Message
111111 (U)SIM Data download

A short message type 0 indicates that the ME must acknowledge receipt of the short message but may
shall discard its contents._This means that

+ the MS shall be able to receive the type 0 short message irrespective of whether there is memory
available in the (U)SIM or ME or not,

+ the MS shall not indicate the receipt of the type 0 short message to the user,

* the short message shall neither be stored in the (U)SIM nor ME.

The Replace Short Message feature is optional for the ME and the (U)SIM but if implemented it shall be
performed as described here.

For MT short messages, on receipt of a short message from the SC, the MS shall check to see if the
associated Protocol Identifier contains a Replace Short Message Type code.

If such a code is present, then the MS shall check the originating address and replace any existing stored
message having the same Protocol Identifier code and originating address with the new short message
and other parameter values. If there is no message to be replaced, the MS shall store the message in the
normal way. The MS may also check the SC address as well as the Originating Address. However, in a
network which has multiple SCs, it is possible for a Replace Message type for a SM to be sent via different
SCs and so it is recommended that the SC address should not be checked by the MS unless the
application specifically requires such a check.

If a Replace Short Message Type code is not present then the MS shall store the message in the normal
way.

In MO short messages the SC reacts similarly but only the address of the originating MS or any other
source is checked.

A Return Call Message indicates to the MS to inform the user that a call (e.g. a telephone call) can be
established to the address specified within the TP-OA. The RP-OA contains the address of the SC as
usual. The message content (if present) gives displayable information (e.g. the number of waiting voice
messages). The message is handled in the same way as all other messages of the Replace Short
Message Types.
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The ME De-personalization Short Message is a ME-specific message which instructs the ME to
de-personalities the ME (see 3GPP TS 22.022 [25]). The TP-DCS shall be set to Uncompressed, Default
Alphabet, and Message Class 1 (ME-specific), which corresponds to a bit coding of 00010001. The
TP-UD field contains de-personalization information coded according to 3GPP TS 22.022 [25]. This
information shall not be displayed by an ME which supports the scheme. The acknowledgement to this
message is a SMS-DELIVER-REPORT for RP-ACK in which the TP-User-Data shall be coded according
to 3GPP TS 22.022 [25].

(U)SIM Data download is a facility whereby the ME must pass the short message in its entirety including
all SMS elements contained in the SMS deliver to the (U)SIM using the mechanism described in GSM
TS 51.011 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8 bit message class 2 (either bit coding
1111 0110 or 00010110). The entire user data field is available for (U)SIM Data download. If the DCS is
not set to 8-bit message class 2 then the message shall be handled in the normal way by the ME.

ME Data download is a facility whereby the ME shall process the short message in its entirety including all
SMS elements contained in the SMS deliver to the ME. The DCS should normally be set to message class
1. If the DCS is set to message class 1 and no application in the ME exists, which is able to process the
short message, the ME may discard the short message. The entire user data field is available for ME data
download. The TPDU parameters required for the SMS-DELIVER should be passed transparently by all
involved SCs, so no TPDU parameter in the entire short message is modified, other than the changes
required to convert an SMS-SUBMIT into an SMS-DELIVER.

ANSI-136 R-DATA is a facility whereby the ME must pass the short message in its entirety, including all
elements contained in the SMS DELIVER, to the (U)SIM using the mechanism described in GSM TS
11.14 [16] and 3GPP TS 31.102 [30]. The DCS shall be set to 8-bit message class 2 (either bit coding
11110110 or 00010110). If the DCS is not set to 8-bit message class 2 then the message shall be handled
in the normal way by the ME.
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9.2.3.24.10.1.15 Reply Address Element

Only one alternate Reply Address Element can be integrated in a message. In the case the Reply Address Element is
part of a Concatenated SM this | E shall occur in itsfirst segment only.

Octet 1..n Alternate Reply Address encoded as specified for address fieldsin clause 9.1.2.5

When this |E isreceived in amessage, replies to this message should take place by default using the address specified
inthis|E instead of the regular message TP-OA.

NOTE: Despitethe fact that MMI aspects of the ME are out of the scope of the present document, it must be
mentioned that this mechanism might open the door to potential abuse. It is desirable that the user is made
aware in some way that the reply address of the incoming message is different from the originator’s one,
and that the user is presented with the original TP-OA address to identify the sender of the SM .
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G.2.4 Special Shape Elements

There are 3 types of special shapes. Each shape has a reference point that determines its position. All special shapes
| except-Grid-have the reference point at its center. Shapes may have other parameters. These shapesinclude:

» Regular Polygon: aregular polygon has equal length of all its edges. Initsoriginal position, the bottom edge of
the regular polygon should be aligned horizontally. A rotate angle can be optionally specified. Regular Polygon
parameters include the number of vertex, the diameter of the reference circle and angle of rotation.

» Star: adtar isdefined by the number of corner vertex, the diameter of the reference circle, vertex angle and angle
of rotation. Inits origina position, the bottom edge, which formed by two vertexes of the star, should be aligned
horizontally. A rotate angle can be optionally specified. Vertex angles are predefined as 0, 36, 60, 90 degrees.

vertex angle

If the vertex angle is 0, asingle line from center to vertex shall be drawn.

» Grid: agridisanumber of evenly distributed perpendicular lines. Its parameters include height, width, number of
rows and columns (up to 16).

A specia shape element has its reference point at its center.

G.2.5 Text Element

WV G supports text display inside the drawing. However it supports only the default font. To avoid inconsistency on
different terminals, it is recommended to use vector based font. Text can be placed in adrawing with position, font size
and rotate angle. Like other elements, text has attributes of line style, line color, line width. It can also be animated.

Control characters are ignored when the text is rendered except for the CR (Carriage Return). The CR indicates the text
followed by should be displayed at the next line position. Multi-line text should be left aligned. Thereis no character
spacing and line spacing defined. Recommended character spacing is 10% of the text height. Recommended line
spacing is 20% of the text height.

A text element hasits reference point at top-left corner.



G.2.7 Reuse Element

Reuse Element can be used to display an element or a group of elements with atransform and/or changed attributes
and/or display an array. Whether a Reuse Element references a group or a basic element depends on the element type
that the element_index in the Reuse Element points to. When reuse array is specified, the referenced element or group
of elementsis duplicated in rows and columns. The reference point of areused array is at the reference point of the top-

left element in eenter-of-the array.

G.2.8.2 Standard Animation Element

An Standard Animation Element contains animation information such as begin transform position, end transform
position, begin colorattribute, end colorattribute, begin time, end time, etc. This allows one animation element to
represent a series of related images, which results in significant compression of the data stream. The WV G player
interpol ates between the beginning state and end state to achieve animation.

Animation Elements are not allowed inside Groups. Animation Rotation ranges from 0 to 360 degrees in both
clockwise and counter-clockwise directions.



G.6 Data Format BNF

The following notation is used in this document for BNF syntax:

<> Enclose term names

| Separates alternatives (exclusive OR)

[] Square brackets enclose optional items in syntax descriptions.
{} {} Term enclosed is used zero or more times
0 () Enclose groups of alternative terms

From ... to

; Start with comments

0 Bit value 0 in bit stream

1 Bit value 1 in bit stream

Terminator described by enclosed text

Notes for reading the BNF.

1. The bit value appearing at the left in the BNF indicates it is arranged in the front in the bit stream.

2. Notation 00...11 is equivalentto (00| 01| 10| 11)

3. Notation (0] 1 <val>) is used in the BNF in many occurrences for optionally omitting a value. In this
example, it indicates either a specific value <val> can be used, or it can be omitted when default value
can be used. The bit value 0 or 1 indicates if <val> is specified.

WVG (Wireless Vector Graphics)
<WVG> ::= ( 0 <character size WVG>) | ( 1 <standard WVG>)

<character size WVG> ::= <character size WVG header> <line elements>

<standard WVG> ::= <standard WVG header> <elements>

Common

<text code mode>::=0 |1

; O for 7-bit GSM character set. 1 for 16-bit UCS-2

<string length> ::= ‘unsigned 8-bit integer’ ; number of GSM or UCS-2 characters

;. GSM extension characters are counted as one character

;. <string length> = 0 means null string

<char> ::= ‘unsigned 8-7 bit integer’

| unsigned 16 bit integer’

<mask> = 0]1
<hint> := 0|1

Character Size WVG Header

<character size WVG header> ::=

; 7-bit GSM character value

; 16-bit UCS-2 value
; terminated-by-0x00-or-0x0000--Control characters are prohibited.

; O for false, 1 for true

; O for false, 1 for true

(0 (<aspect ratio> <line element mask> <relative use>
<parameters X-0> <parameters Y-0>) )
; standard header
(1 (<line element mask> <relative use> <MaxXYInBits0> ) )
; compact header. In thiscase, x and y grid are same,
; default peak value 1.0, default aspect ratiol:1.

; Note: character size WG always use compact coordinate mode




<line element mask> ::= <mask> ; true for at least one polyline element in the drawing

<mask> ; true for at least one circular polyline element in the drawing
<mask> ; true for at least one Bezier polyline element in the drawing
<relative use>::=0] 1 ; O for all points use absolute coordinates,

; 1 for at least one point uses relative coordinate (offset mode)
<parameters X-0> ::= <MaxXInBits0> <peak description>
<parameters Y-0> ::= <MaxYInBitsO> <peak description>
<MaxXInBits0> ::= <bits indicator >
<MaxXInBits0> ::= <bits indicator >

<MaxXYInBits0> ::= <bits indicator >

<bits indicator> ::= 00...11 ; 00 for 3 bits (max value 7), 01 for 4 bits (max value 15)
;10 for 5 bits (max value 31), 11 for 6 bits (max value 63)
<peak description> ::= 00...11 ; 00: peak value 1.0, no peak position required

; 01: peak value 1.5, peak position 0.5
; 10: peak value 1.5, peak position 0.3333
; 11: peak value 1.5, peak position 0.6667

Character Size WVG Elements

<line elements> ::= <number of line elements> <line element> { <line element>}

<number of line elements> ::= ‘unsigned 7-bit integer’ ; maximum 127 elements

<line element> ::= <line header>

( <polyline element> | <circular polyline element> |<Bezier polyline element>)

<line header> ::= <line element type> [ <point mode> ] ; appear when <relativeuse> = 1
<line element type> ::= ; empty, when <line element mask> = 100, 010 or 100
0]1 ; when <line element mask> = 011, 110, 110 or 101

; O for the firstelement with mask value 1 in the <line element mask>
; 1 for the second element with mask value 1 in <line element mask>
00..11 ; 00 for polyline, 01 for circular polyline, 10 for Bezier polyline
; (when <line element mask> = 111>)
<point mode> ::= 0 | (1 <offset bit use>) ; O for use of absolute coordinate for <Next Point>

; 1 for using relative coordinate (offset mode) for <Next Point>

Standard WVG Header

<standard WVG header> ::= <general info> <color configuration> <codec parameters> <animation settings>
<general info> ::= <version> 0 | ( 1 <text code mode> <author string> <title string> <time stamp>)
<version> ::= 0000...1111

<author string> ::= 0 | (1 <string length> <char> { <char>})

<title string> := 0 | (1 <string length> <char> { <char>})

<time stamp> ::= 0 | (1 <year> <month> <day> <hour> <minute> <second> )

<year> ::='signed_13 bit_integer

<month> ::='unsigned_4_bit_integer' ; range 1-12

<day> ::='unsigned_5_bit_integer' ; range 1-31

<hour> :='unsigned_5_bit_integer'; range 0-23



<minute> ::='unsigned_6_bit_integer' ; range 0-59

<second> ::='unsigned_6_bit_integer' ; range 0-59>

Color

<color configuration> ::= <color scheme> <default colors>

<color scheme> ::= 00 ; black and white
| 010 ; 2-bit gray scale
| 011 ; 2-bit predefined color. 4 color value 00, 01, 10, 11 are
; mapped to RGB color (8,0,0255,255,255), (255,0,0),
1 (0,255,0) and
; (0,0,255) respectively
| 100 ; 6-bit RGB color
| 101 ; W3C websafe color
| 1100 <6-bit color palette> : 6-bit RGB color using 2™ color palette
| 1101 <8-bit color palette> ; W3C websafe color using 2nd palette
| 1110 ; for 12 bits color mode
| 1111 ; for 24 bits color mode
<6-bit color palette> ::= 00000...11111 ; A value equal to “ number of color” - 1.
1 Maximum 32 color entries
{<6-bit RGB color>} ; specify color value from 0 to “ number of color” -1
<8-bit color palette> ::= 0000000...1111111 ; A value equal to “ number of color” - 1-.
 Maximum 128 color entries
{ <8-bit websafe color>} ;specify color value from 0 to “ number of color” -1

; Note: the decoder will decide number of bits used by <indexed
; RGB/websafe color> <indexed color> use 1 to 7 bits if <number of
; color> is 2,3..4,5...8,9...16, 17...32, 33...64, 65...128.

<draw color> ::= <b/w color> ; when color scheme is 00

| <grayscale> ; when color schemeis 010

| <2-bit predefined color> ; when color schemeis011

| <6-bit RGB color> ; when color schemeis 100

| <8-bit websafe color> ; when color schemeis 101

| <indexed RGB color> ; when color schemeis 1100

| <indexed websafe color> ; when color scheme is 1101

| <12 bit RGB color> ; when color schemeis 1110

| <24 bit RGB color> ; when color schemeis 1111
<b/w color> ;=0 | ; white

1 ; black
<grayscale> ::= 00...11 ; 00 for 24-bit RGB color (0,0,0), 01 for 24-bit RGB color (85,85,85)

; 10 for 24-bit RGB color (170,170,170), 11 for 24-bit RGB color (255,255,255)
| <2-bit predefined color> ::= 00...11 ;00 for 24-bit RGB color (255,255,2550,0,0), 01 for 24-bit RGB color

(255,0,0)

;10 for 24-bit RGB color (0,255,0), 11 for 24-bit RGB color (0,0,255)

<6-bit RGB color> ::= <2-bit R> <2-bit G> <2-bit B>
<indexed RGB color>::= (0] 1) | 00...11 | 000...111 | 0000...1111 | 00000...11111

; map to 6-bit RGB color value defined in <6-bit color pal ette>
<8-hit websafe color> ::= 00000000...11111111
<indexed websafe color>::=(0]1) | 00...11 | 000...111 | 0000...1111 |

00000...11111 | 000000...111111 | 0000000...1111111

; map to 8-bit websafe color value defined in <8-bit color palette>



<2-bit R> ::= <2-bit color value> : Red color value

<2-bit G> ::= <2-bit color value> ; green color value
<2-bit B> ::= <2-bit color value> ; blue color value
<2-bit color value> ::= 00...11 ; 00, 01, 10 and 11 for color value 0, 85, 170 and 255

; defined in 0-255 color range respectively
<12-bit RGB color> ::= <4-bit R> <4-bit G> <4-bit B> ;

<4-hit R> ::= <4-bit color value> ; Red color value

<4-bit G> ::= <4-bit color value> ; green color value

<4-bit B> ::= <4-bit color value> ; blue color value

<4-bit color value> ::= 0000...1111 ; multiply by left-shift-by-4-17 to convert to 24-8 hit color value

<24-bit RGB color> ::= <8-bit R> <8-bit G> <8-bit B> :

<8-hit R> ::= <8-bit color value> ; Red color value

<8-bit G> ::= <8-hit color value> ; green color value

<8-bit B> ::= <8-bit color value> ; blue color value

<8-bit color value> ::= 00000000...1111111 ; intensity value of color value

<default colors> := (0| (1 <default line color>)) ; useblack when first bitisO
(0] (1 <default fill color>)) ; use black when first bitisO

(0] (1 <background color>)) ; use white when first bitisO

; If above color(s) are not

; specified, use BLACK as <default line color> and <default fill color>, and use
; WHITE as <background color>.

<default line color> ::= <draw color>
<default fill color> ::= <draw color>

<background color> ::= <draw color>

Codec Parameters

<codec parameters> ::= <element mask> <attribute mask> <generic parameters>
<coordinate parameters>

<coordinate parameters> ::= ( 0 <flat coordinate parameters>) ; flat coordinate mode

| (1 <compact coordinate parameters> ) ; compact coordinate mode

<element mask> ::= <mask> ; true for at least one local envelop element in the drawing

<mask> ; true for at least one polyline element in the drawing

<mask> ; true for at least one circular polyline element in the drawing

<mask> ; true for at least one Bezier polyline element in the drawing

<mask> ; true for at least one simple shape element in the drawing

<mask> ; true for at least one reuse element in the drawing

<mask> ; true for at least one group element in the drawing

<mask> ; true for at least one animation element in the drawing

©o|@ ; extension bit. 1 for rare masks are followed by
<mask> ; true for at least one polygon element in the drawing
<mask> ; true for at least one special shape element in the drawing
<mask> ; true for at least one frame element in the drawing
<mask> ; true for at least one text element in the drawing
<mask> ; true for at least one extended element in the drawing
<mask>—;reserved
<mask>—;reserved

) ; The decoder shodld decide how many bits to be used by <element type>



) ; according to number of “ 1” sin the <element mask>. Number of bits
; used by <element type> can be O (if only one“ 1" in <element mask>),
;1(f2%1"s),2(if 3or4“1"s),3(if 5-8“1"s) or 4(if morethan 8
; “ 1" s). Value of <element type> that isto represent a specific element
; typeissame asthe order of the specific mask in the <element mask>
; that represents this type of element. For example, if <element mask> is
; 1100000000010000, <element type> will use 2 bits and value 00, 01, 10
; (11 isnot used) represent circular polyline, rectangle and animation

; elements respectively.
<attribute masks> ::= <line type mask> <line width mask> <line color mask> <fill mask>
<line type mask> ::= <mask> ; true when at least one element uses line type attribute
<line width mask> ::= <mask> ; true when at least one element uses line width attribute
<fill mask> ::= <mask> ; true when at least one element uses fill attribute
<line color mask> ::= <mask> ; true when at least one element uses line color

Generic Parameters

<generic parameters> ::= (0 | (1 <angle resolution> <angle in bits>) ; O for default (22.5 degree, 3 bits)
(0| (1 <scale resolution> <scale in bits>) ; O for default (1/4, 3 bits)
(0| (1 <index in bits>) ; O for default (both 3 bits)
[<curve offset in bits> ]
; <curve offset in bits> appear when <mask> for <circular polyline element>
; or <polygon element> istrue

<angle resolution> ::= 00...11 ; 00 for angle unit is 1.40625 degree; 01 for angle unit is 5.625 degree
; 82-10 for angle unit is 11.25 degree; 11 for angle unit is 22.5 degree

<angle in bits> ::= 000...111 ; number of bits used by <angle value> isfrom 2-1 to 9-8 bits

<angle value> ::= ‘unsigned angleInBits+21-bit integer’
; angle unit is decided by <angle resolution>

<scale resolution> ::= 00..11 ; 00 for 1/4 as scale unit. 01 for 1/16 as scale unit
; 10 for 1/64 as scale unit; 11 for 1/256 as scale unit
<scale in bits> ::= 0000...1111 ; humber of bits used by <scale value> isfrom 3-1 to 46-16 bits

<scale value> ::= ‘signed scalelnBits+31-bits integer’
; scale unit is decided by <scale resolution>
; scale value include a sign bit

<index in bits> ::= 0000...1111 ; number of bits used by <index> are from 3-1 to 40-16 hits
<index> ::= <index value>
<index value> ::= ‘unsigned IndexInBits+31-bit integer’

<curve offsetin bits>::=0| 1 ; 0 for using 4 bits (15 levels)
; 1 for using 5 bits (31 levels)

Compact Coordinate Parameters

<compact coordinate parameters> ::= <aspect ratio> <TransXYInBits1> ; O for default aspect ratio 1:1
<parameters X-1> <parameters Y-1> <redefine resolution hint>

<aspect ratio>::= 00 | ; aspectratio= 1:1
((01 ; aspect ratio = 4:3
| 10 ; aspect ratio = 16:9
| 1100 ; aspect ratio = 64:27
| 1101 ; aspect ration = 256:81
| 1110 ; aspect ration = 1024:243
| 1111 ; aspect ration = 4096:729
) [ <display orientation> ] ; <display orientation> appears when standard WG

) ; character size WG uses landscape as default



<display orientation > ::=0] 1 ; O for landscape, 1 for portrait
<parameters X-1> ::= <MaxXInBits1> <coordinate parameters>
<parameters Y-1> ::= <MaxYInBits1> <coordinate parameters>

<coordinate parameters> ::= 00 | ( <peak value> <peak position> <peak width>)
. peak value default to 1.0 when 00 is defined

<MaxXInBits1> ::= 00...11 ; the number of grid lines
<MaxYInBits1> ::= 00...11 ; the number of grid lines
; 00 for 15, 01 for 31,10 for 63, 11 for 127
<peak value> ::=0001...11 ; 00fer1.0,-01 for 1.5, 10 for 2.0, 11 for 2.5
; Kwict i i . )
<peak position> ::= 0000...1100 ; 0-12. Peak position = value/12 from envelope left.
| 1101 ; reserved
| 1110 ; reserved
| 1111 ; reserved
<peak width> ::= 00...11 ; 00 for 0.3, 01 for 0.4, 10 for 0.5, 11 for 0.6
;<peak width> value are to the scale of total global envelope width.
<redefine resolution hint> ::= <hint> ; true when at least one element uses ‘redefine resolution’ attribute
<TransXYInBits1> ::= 00..11 ; number of bits to encode trandation and center of transform

; 00 for 5 bits, 01 for 6 bits, 10 for 7 bits, 11 for 8 bits

Flat Coordinate Parameters

<flat coordinate parameters> ::= <drawing width> ( 0 | 1 (<drawing height>)) ; 0 means height = width
<MaxXInBits2><MaxYInBits2> < XYAllPositive>
<TransXYInBits2> <NumPointsInBits>
<OffsetXInBitsLevell> <OffsetYInBitsLevell>
<OffsetXInBitsLevel2> <OffsetYInBitsLevel2>

<drawing width> ::= ‘unsigned 16-bit integer’
<drawing height> ::= ‘unsigned 16-bit integer’
<MaxXInBits2> ::='unsigned_4_bit_integer’

; humber of bits to encode X coordination
<MaxYInBits2> ::='unsigned_4_bit_integer’

; humber of bits to encode Y coordination
<XYAlIPositive> ::= "unsigned_1_bit_integer’

; O means not all x/y are positive

; 1 means all x/y are positive
<TransXYInBits2> ::= ‘unsigned_4_bit_integer’ ; number of bits to encode trandation and center of transform
<OffsetXInBitsLevell> ::= ‘unsigned_4 bit_integer’
<OffsetYInBitsLevell> ::= ‘unsigned_4 bit_integer’
<OffsetXInBitsLevel2> ::= ‘unsigned_4 bit_integer’
<OffsetYInBitsLevel2> ::= ‘unsigned_4 bit_integer’

<NumPointsInBits> ::= ‘unsigned_4_bit_integer’
Animation Settings

<animation settings> ::= [ <animation mode> ] ;appear when <animation element> exist



- ; :

<animation mode> =0 |1 ; O for simple animation; 1 for standard animation

Element

<elements> := <number of elements> <element> { <element> }

<number of elements> ::= (0 ‘unsigned 7-bit integer’)

| (1 ‘unsigned 15-bit integer’)

<element>:= <element type> ( <basic element> |
<frame element> | <group element> | <re-use element> |
<animation element> | <extended element> | <local envelop element>)

<element type>::= | 0...1 | 00..11 | 000...111 | 0000...1111 ; empty is allowed
; decided by <element mask>. Please refer to <element mask>
<animation element> := <simple animation element> | <standard animation element>

; if <animation mode> is 0, all animation elementsin the drawing are <simple animation element>
; if <animation mode> is 1, all animation elementsin the drawing are <standard animation element>

<basic element>::= <basic element header> ( <polyline element> | <circular polyline element>
| <Bezier polyline element> | <polygon element> | <simple shape element>

| <special shape element> | <text element>)

Basic Element Header

: when in flat coordinate mode

| <resolution and offset bit> ) : when in compact coordinate mode
[ 0| (1<attributes set>) ] ; appears when <attribute masks> does not equal
; to 0000

; O for using default attributes defined in <drawing header>
; 1 for using the following specific attributes

<Offset Bit Use> ::= <Offset X Use><Offset Y Use>
<Offset X Use>:=0]1
; when in compact coordinate mode, 0 means offset X will use 3 bits,,
1 means use 4 bits
; when in flat coordinate mode, 0 means offset X will use < OffsetXInBitsLevel1>,
1 means use < OffsetXInBitsLevel 2>
<Offset Y Use>:=0]|1
; when in compact coordinate mode, 0 means offset X will use 3 hits,
1 means use 4 hits
; when in flat coordinate mode, 0 means offset X will use <OffsetYInBitsLevel 1>,
1 means use < OffsetYInBitsLevel 2>



<resolution and offset bit>::= (0| (1<offset bit use>)

. only when <redefine resolution hint> isfalse or in local scope
; O for absolute coordinate, 1 for relative coordinates
(0 (0] (1<offset bit use>))
;. when <redefine resolution hint> istrue and in global scope
; O for absolute coordinate, 1 for relative coordinates
( 1 <coordinate resolution> <offset bit use>)
: when <redefine resolution hint> istrue and in global scope
: redefine resolution, always use relative coordinates

<coordinate resolution> ::= 000...111 ; decide the grid line interval by a scale of width
; or height of the global envelope whichever is short.
; 0-7 for 1/27, 1/32, 1/38, 1/48, 1/64,
; 1/85, 1/128 and 1/160 respectively

Element Attributes

<attribute set> ::= [ <line type> ] ; appear when <line type mask> istrue
[ <line width> ] ; appear when <line width mask> istrue
[0](1<linecolor>)] ; appear when <line color mask> istrue and
; <linewidth> isnot zero
[0](1 ; O for nofill; 1 for with fill
(O | (1 <fill color>)) ; use <default fill color> if <fill color> absent
) ; appear when <fill mask> istrue
] ; Note: line type and fill are not used by <text element> but still exist here,
<line width> ::= 00...11 ; 00 for no line, 01 for Fine, 10 for medium, 11 for thick
; 00 is only valid with fill
<line type>::=00...11 ; O for solid, 1 for dash line, 2 for dotted line

<fill color > ::= <draw color>
<line color> ::= <draw color>

<QverrideAttributeSet> ::= 0 | (1 <line type>)
0 | (1 <line width>)
0| (1 <line color>)

0] (1 <fill>)
0 | (1 <fill color>)

: O for no overriding, 1 for overriding with specified attribute

<fill>::=0]1 ; 0 means no fill, 1 meansfill

Transform
Note: signed integers use Two's Complement representation.

<Transform> ::= ({0-<peint=)}Ha<TranslateX><Translate Y>)})—-mandatory-new-pesition-using-hwo-ways

0| (1 <Angle> <ScaleX><ScaleY> < CX>< CY>)
optional other transforms<Angle><SecaleX><Scale¥>< CX>< CY>)




<Angle> ::= 0| (1 <Angle Value>) ; 0 means angle will use default value which is 0

<TranslateX> ::= 0 | (1 <TranslateX Value>) ; O meanstrandate x will use default value whichis0
<TranslateX Value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed TransXYInBits1+4-5 bit integer’ ; when in compact coordinate mode
<TranslateY> ::= 0 | (1 <TranslateY Value>) ; 0 meanstrandate y will use default value whichisO
<TranslateY Value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed TransXYInBits1+45-bit integer’ ; when in compact coordinate mode
<ScaleX> ::= 0| (1<Scale value>) ; 0 means scale will use default value which is 1.0
<ScaleY>::=0| (1 <Scale value>) ; 0 means scale will use default value which is same as

; absolute value of < ScaleX>

<CX>:=0] (1 <CX value>) ; trandation of rotation and scale center; 0 means it will use default

; valuewhichisO

<CX value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed-TransXYInBits1+4-bit-integer<X> ; when in compact coordinate mode
<CY>:=0] (1 <CY value>) ; O meansit will use default value whichis 0
<CY value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘'signed TransXYinBits1+5-bit integer<yY> ; when in compact coordinate mode

Polyline Element

<polyline element> ::= [ <numberOfPoints> ] <First Point> { <Next Point> } [ <point terminator> ]
; specifies a start point, zero or many intermediate points and an end point.
; <number OfPoints> appears only when in flat coordinate mode
; <point terminator> appears only when in compact coordinate mode

<point terminator> = 111...111111 ; Absolute mode in character size WWVG. Same number of
; bits of <MaxXInBits0> or <MaxXYInBits0>
| 1111...1111112 ; Absolute mode in standard VWWG. Same number of bits of

: <MaxXInBitsl>or <MaxLocal XYInBits>
| (100 |1000) ; Offset mode (relative).

Circular Polyline Element
Note: signed integers use Two’s Complement representation.

<circular polyline element> ::= <curve hint> [ <numberOfPoints> | <FirstPpoint> <curve offset> <point>
{ <curve offset> <peointNextPoint> } [ <offset terminator> ]

; <number OfPoints> appears only when use
; flat coordinate mode
; <offset terminator> appears only when use

; compact coordinate mode

<curve hint> ::= <hint>

<curve offset> ::= (0] (2 <curve offset value>) ) ; when <curve hint> istrue
| <curve offset value> ; when <curve hint> isfalse
<offset value> ::= ‘'signhed 4-bit integer’ ; when <curve offset in bits> = 0
; or in character size WWG
| ‘signhed 5-bit integer’ ; when <curve offset in bits> = 1

; Curve offset ratior = e/l
; Where eisactual curve offset(can be positive or negative),



; L isdistance between adjacent nodes
; We use a signed integer value v to represent. v = round(r*k);
; Wherek = 2”n - 2 (nisnumber of bits used for <offset value>)

<offset terminator> ::= (1 <curve offset bits>) ; when <curve hint> istrue
| < curve offset bits > ; when <curve hint> isfalse
<curve offset bits> ::= 1000 ; when <offset in bits> = 0
| 10000 ; when <offset in bits> = 1

Bezier Polyline Element
<Bezier polyline element> ::= [ <NumberOfPoints> ]
<First Point> {{<OnCurve>]} <Next Point>} [ 1 <point terminator>]
; Same data format for PolyBezCurve, and PolygonBezCurve
; <number OfPoints> appears only when in flat coordinate moed
; “ 1 <point terminator>" appears only when in compact coordinate mode
<NumberOfPoints> ::= 'unsigned_NumberOfPointsInBits_bit integer’
<OnCurve>:=0|1
; 0—off curve

;1—oncurve

Polygon Element
Polygon element is actually a closed polyline (including circular and Bezier polyline)
<polygon element> ::= ( 00 <polyline element>) | (01 <circular polyline element>)

| (10 <Bezier polyline element>)

Simple Shape Element

<simple shape element> ::= (0 <rectangle element>) | (1 <ellipse element>)
<rectangle element>::=<Point><Width><Height><rounded flag> {(0-}-{1-<Angle>))
<ellipse element>::=<Point><Width><Height> {0-}{1-<Angle>}}

<Width> ::= <X> | <Offset X> ; decided by measurement mode (see <basic element header>)
<Height>::= 0 | (1 <HeightValue>) ; 0 means the height is same as width, height will not be encoded
<HeightValue> ::= <Y> | <Offset Y>}<¥> ; decided by measurement mode (see <basic element header>)
<rounded flag> ::= 0]1 ; O for straight corner, 1 for rounded corner

Special Shape Element

<special shape element> ::= <point>
00 ( <vertex> < diameter > (0-H-{L-<angle>)— ; regular polygon
| 01 ( <vertex> <vertex angle> < diameter > {(0-}{1-<angle>-)) ; star
| 10 ( <rectangle size> <rows> <columns>) ; grid
| 11 ; reserved

<diameter > ::= <X> | <Offset X> ; diameter of circle or vertex
<rectangle size>::= <width> <height>
<vertex> ::= 000...111 ; number of vertex = <vertex> + 3

<vertex angle> ::= 00...11 ; 00 for O degree, O1 for 36 degree
; 10 for 60 degree, 11 for 90 degree

<rows> ::= 0000...1111 ;rows= <rows> + 1



<columns> ::= 0000...1111 : columns = <columns> + 1

Text Element

<text element> ::= <point> <font size> <angle> <text code mode> <string length> { <char>}

; <point> istop-left corner of the text.

<font size> ::= <Y> | <Offset Y>

Local Envelop Element

<local envelop element> ::= ( 0 <local envelope description> <point>)
; local start
; <point> istop- left corner of the local envelope in global coordinates.
; Elementsin the local envelope scope use local coordinates and measurements

| 1 ;local end

| <local envelope description> ::= <direction><coordinate resolution> <MaxLocalXYInBits>

<MaxLocalXYInBits> ::= 00...11 ; 00 for 3 bits(max value 7), 01 for 4 bits (max value 15),
10 for 5 hits (max value 31), 11 for 6 bits (max value 63)

Group Element

<group element> ::= (0 (0] (1 <transform>) ) <display>) ; start of group. Transformis optional
| 1 ; end of group
<display>:= 0|1 ; 0 —no display when render; 1 — display when render

Re-use Element

<re-use element> ::= <element index> ; point to the element to be re-used
; only <basic element>,<group element> and

| (1 * raicawith chanaes
1 = THe-HSe-WHR-GRAaRgES

<transform>

; re-use with transformation
—— 0] (1 <array parameter>) ; array. It should be performed asthe last step

0 | (1 <OverrideAttributeSet> )
)
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<element index> ::= <index value> ; the element sequence number in whole drawing

<array parameter> ::= <columns> [ <array width>] <rows> [ <_array height> ] <celumns>|<width>]
; <array height> indicates whole height of the array, appears when <rows> isnon-zero

. element interval at X direction equals to <width>/<columns>

; <array width> indicates whole width of the array, appears when <colunms> is non-zero



;. element interval at Y direction equalsto <height>/<rows>

;. Thetop left element in the array is at the position specified in <transform>

<array width> 1= <X> ; if the element isin globale scope in compact coordinate mode, use unit of
._(global envelope width/ (number of X grid lines—1))

<array height>:=0] (1 <Y>) : 0 means the height is same as width, height will not be encoded

. if the element isin global e scope in compact coordinate mode, use unit of
;. (global envelope height/ (number of Y grid lines—1))

Frame Element

<Frame> ::= <KeeplLastFrameContentFlag><HasFilledColorFlag>[<Filled Color>]
<KeepLastFrameContentFlag>::='unsigned 1-bit integer'

; keep the image of the last frame on the screen, or clear it

; value 0 - Do not keep last frame content.

; value 1 - Keep last frame content.
<HasFilledColorFlag> ::='unsigned 1-bit integer

: value 0 - no filled color
: value 1 - hasfilled color
<Filled Color>::=<draw color>

; new background color for the frame

Simple Animation Element

<simple animation element> ::= <cycle type>
(0] (1 <visibility parameter>)

(0] (1 <transform>) ; begin transform
(0] (1 <transform>) ; end transform
(0]1) ; 0 for no bouncing. 1 for bouncing

{0-}+4<rotation direction>- 0-for-norotation-or-specified-by <transform>-
1y | . | i | fined |
——<transform>

<round rotation flag>

; all animation actions use reference point of the animated <basic element> being reused

; or the reference point of the first element in the animated <group element>

<round rotation flag>::=0] 1 : 0 for no round rotation.
: 1 for round rotation and will override angles defined in <transform>

<cycle type>:=0]1 ; 0 indicates short animation cycle; 1 indicateslong animation cycle
<visibility parameter> ::= <visibility timing>

<visibility timing> ::= 0000...1111 | 00000000...11111111
; One blinking cycleis divided into four equal time steps for short
; animation cycle or eight steps for long animation cycle. <visibility timing> isa map of time stepsin
; which O representsinvisible and 1 represents visible. Note that in above map, consequence time steps
; isfromleft to right, or fromfirst order to later order in bit stream.

<rotation direction>::= 0]1 ; 1 for clockwise rotating. O for counter-clockwise rotating

Standard Animation Element
<standard animation element>::= <element index> <BeginTransform><EndTransform><Rotation Direction>
<Round>_0 | (1 <Begin-AttributeColor><EndAttributeEndColor>) <BeginTime><Duration><ExistAfter>

<BeginTransform> ::= 0 | (1<Transform>)



;0 — means use (start from) default transform:
; Angle=0, TranslateX=0, TranslateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0
;1 — means Transform follows

<EndTransform> ::= 0 | (1 <Transform>)

;0 —means use (end at) default transform
; Angle=0, TrandateX=0, TrandateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0

;1 —means Transform follows
<Rotation Direction>::=0]|1 ;0 - counter clockwise
;1 —clockwise
<Round>:=0]1 ;0 —no rotation -rotate-360-degrees
;1 —rotate 360 degreesno-retation

<BeginColorAttribute> 1= (0 | (1 <Attribute-Set=><line color>)) (0] (1 <fill color>))
;0 — use default attribute-setcol or s {startsfrom-current-attribute set)

;1 — Attribute Set follows-use specified colors

<EndColorAttribute> ::= (0 | (1 <Attribute-Set><line color>)) (0| (1 <fill color>))
;0 — use default attribute-setcol or s {ends-at-the-current-attribute set)

;1 —Attribute Setfollows use specified colors

<BeginTime> ::="unsigned 12-bit integer’

<Duration> ::='unsigned 12-bit integer’
<ExistAfter>::=0] 1 ; O —animation element will disappear after the animation is finished

; 1 —animation element will persist after the animation is finished

Extended Element
<Extended> ::= <SizeOfSize><Size><ExtendedElementType>{<payload>}
<SizeOfSize>::='unsigned_5_bit integer’

; the bit size of the Szefield
<Size>::='unsigned-<SizeOfSize>-bit integer’

; Size of extended element data after ExtendedElementType, in bytes
<ExtendedElementType>::="unsigned_8_bit integer’

; element type of extended element
<payload>::="unsigned_8 bit integer’

; encoded extended element data. The size should be the same as the S ze field of Extended, above.

Position and Measurement
Note: signed integers use Two’s Complement representation.
<First Point>::=<point> ; first point of a polyline or polygon (including circular and
; Bezier polygons)
<Next Point> ::= <point> | ; when use absolute mode
<Offset> ; when use offset mode
<point> ::= <X> <Y>
<X> ::='signed MaxXInBits2-bit integer’ ; when in flat coordinate mode and < XYAIllPositive> = 0
| ‘unsigned MaxXInBits2-bit integer’ ; when in flat coordinate mode and < XYAlIPositive> = 1

| ‘unsigned MaxXInBits1+4-bit integer’ ; when in compact coordinate mode and in global scope



| ‘unsigned MaxLocalXYInBits+43-bit integer’ ; when in compact coordinate mode and in local scope

| ‘unsigned MaxXInBits0+3-bit integer’ ; when in character size WVG (use standard header)

| ‘unsigned MaxXY Bits0+3-bit integer’ ; when in character size WG (use compact header)
<Y> ::='signed MaxYInBits2-bit integer’ ; when in flat coordinate mode and < XYAIlIPositive> = 0

| 'unsigned MaxYInBits2-bit integer’ ; when in flat coordinate mode and < XYAlIPositive> = 1

| ‘unsigned MaxYInBits1+4-bit integer’ ; when in compact coordinate mode and in global scope

| ‘unsigned MaxLocalXYInBits+43-bit integer’ ; when in compact coordinate mode and in local scope

| ‘unsigned MaxYInBits0+3-bit integer’ ; when in character size WVG (use standard header)

| ‘unsigned MaxXYBits0+3-bit integer’ ; when in character size WG (use compact header)

; Note: in compact coordinate mode,<X> and <Y> do not use the maximum number of the unsigned integer
<Offset> ::= <Offset X> <Offset Y>

<Offset X> ::= <signed offset X> ; when used by <Next Point>
| <unsigned offset X> ; when used in other cases

<Offset Y> ::= <signed offset Y> ; when used by <Next Point>
| <unsigned offset Y> ; when used in other cases

<signed offset X> = 'signed OffsetXInBitsLevell-bit integer’
;when in flat coordinate mode and < offset bit use> = 0
| 'signed Offset¥inBitsLevel20ffsetXInBitsLevel2-bit integer’

:when in flat coordinate mode and <offset bit use> = 1

| ‘signed 3-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0
| ‘signed 4-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0

<signed offset Y> = 'signed OffsetYInBitsLevell-bit integer’

:when in flat coordinate mode and < offset bit use> = 0

| 'signed OffsetYInBitsLevel2-bit integer’

:when in flat coordinate mode and <offset bit use> = 1

| ‘signed 3-bit integer’ :when in compact coordinate mode and < offset bit use> = 0

| ‘signed 4-bit integer’ :when in compact coordinate mode and < offset bit use> = 0

<unsigned offset X> ::= 'unsigned OffsetXInBitsLevell-bit integer’

:when in flat coordinate mode and <offset bit use> = 0

| 'unsigned OffsetXInBitsLevel2-bit integer’

:when in flat coordinate mode and <offset bit use> = 1

| ‘unsigned 3-bit integer’ :when in compact coordinate mode and < offset bit use> = 0

| ‘unsigned 4-bit integer’ :when in compact coordinate mode and <offset bit use> = 1

<unsigned offset Y> ::= 'unsigned OffsetYInBitsLevell-bit integer’
;when in flat coordinate mode and < offset bit use> = 0
| 'unsigned OffsetYInBitsLevel2-bit integer’
;when in flat coordinate mode and <offset bit use> = 1
| ‘unsigned 3-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0

| ‘unsigned 4-bit integer’ ;when in compact coordinate mode and <offset bit use> = 1
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Annex G (Normative):
WVG (Wireless Vector Graphics) Data Format

WV G (Wireless Vector Graphics) isacompact binary data format for vector graphics. WV G datais represented by a bit
stream, composed of a header, codec parameters and graphical elements. The bit representation of the drawing and
contained graphical elementsis designed such that the bit stream can be optimized for smallest possible size.

G.1 Introduction
G.1.1 Standard and Character Size WVG Elements

A Standard WV G element is defined by the complete WV G specification. Using a set of the WV G specification with a
set of default values, a simplified vector graphics can be used to represent a simple and small vector graphics or glyph.
Character Size WV G elements can be included in normal text to represent a handwritten character or symbols that are
not supported by character coding system and the font library.

G.1.2 Compression Methods

A combination of compression methods is used in the WV G to achieve the best compression ratio for simple vector
graphics and animations. They include:

= Switchable Linear or Non-linear coordination system: when graphical el ementsin a drawing are not evenly
distributed, the representation of coordinates can be optimized using a non-linear coordinate system (uneven
coordinates)

= Bit packing: variable number of bits to represent a number. The number of bits used in WV G can vary from 1 bit
to 16 bits.

= Local envelope: use adedicated coordinate system to describe elementsin a small area using relatively small
coordinate numbers

= Variableresolution: in coordinates, sizes, angles, scale and etc, different resolutions can be used for a graphical
element to save the number of bits needed for representing a value.

= Palettes: color and element ID can be mapped using a pal ette defined in the drawing header. This also savesthe
number of bits for representing a color value and an element ID.

= Default values: many values can be omitted to use default values. E.g. when no color scheme is defined, the data
describes a mono drawing

= Default Animation Timing: in addition to standard time based animation, WV G uses a simplified animation
model. In Simple Animation mode, no timing is needed for describing animations. Instead, a cycle is defined to
describe the timing for these animations.

G.1.3 Coordinate Systems

There are two coordinate systems used in WV G, namely Compact Coordinate System and Flat Coordinate System.

G.1.3.1 Compact Coordinate System

In compact coordinate system, a drawing area is defined as rectangle area called envel ope. There are two types of
envelopes, global envelope and local envelope. The global envelope is a base areain which the drawing is contained.
Thereisonly one global envelope. A local envelope is a square area completely or partially within the global envelope.
There isno specific global envelope size specified in the data format. The physical display size is decided at rendering
time.

The aspect ratio and orientation are defined in the data header and should be maintained when the drawing is displayed.



Aspect ratios include 1:1, 4:3, 16:9 up to 1024: 729 (height:width), in both portrait and landscape orientation. Aspect
ratio for Characters Size WV G elements only has landscape orientation.

0.0 >
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In Compact Coordinate System, coordinates are restricted to certain positions which are the cross points of agrid. The
grid is defined in the WV G data header, set by a group of parameters. The grid lines along with x axis or y axis may be
unevenly distributed.

The global grid can be described using a curve shown above.
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Peak Position

There are one peak and two valleysin the curve. The definition of the curveis:

Peak position: the central position of a peak

Peak value: avalue equal or larger than 1.0

Peak width: avalue less than 1.0

All valleys should have the same value

Thetotal area enclosed by the curve and the x-axis from 0.0 to 1.0 is always equating to 1.0

The curve can be uniquely defined by peak position, peak value and peak width. Once the parameters are determined,
other values such as valley value can be calculated. Once acurveisgiven, grid line positions can be calcul ated
according to the following function:
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Where X, is the position of the k™ grid line, where n is total number of grid lines. d(x) is the curve function described in
this document.

In Standard WV G, the curve parameters are preset as follows.

Variable parameters:

*  Number of grid lines: 15, 31, 63 or 127

*  Peakvaue 1.0,15,2.0and 2.5

*  Pesk position: 13 options from 0.0(0/12), 0.083333(1/12), 0.166667(2/12) to 1.0(12/12)
*  Peak width: 0.3,0.4, 0.5and 0.6

When a portion of a peak exceeds the global envelope only the part within the global envelopeisvalid.
For Character Size WV G or glyph, the parameters are set as follows.

Predefined parameters.
e Peak width: 0.4

Variable parameters:

*  Number of grid lines: 7, 15, 31 or 63

*  Peskvaue 1.00r 15

*  Peak position: 0.3333(1/3), 0.5, 0.6667(2/3)

When using relative coordinates in Compact Coordinate System (refer to G1.3.3), some elements may be specified with
specific resolution, which isindependent of the global resolution. There are 8 predefined resolutions available for “re-
definition resolution”, there are 1/27, 1/38, 1/48, 1/64, 1/85, 1/128 and 1/160 of the length of the shorter global
envelope edge. Re-definition of resolution only appliesto elementsin global scope.

G.1.3.2 Flat Coordinate System

The Flat Coordinate System is a 16 hit signed coordinate system with the top left coordinate of the screen being defined
as (x=0,y=0) and the bottom right coordinate being described as (x=2"15, y = 2*15). Note that this expresses the
dynamic range of the coordinate system, however it does not mean that all drawings are of this size.

(x=0,y=0)

(x=2M15,y=2/15)

G.1.3.3 Coordinate Values

Coordinate values may be represented using two methods: absolute coordinate and relative coordinate.

Absolute Coordinate: an absolute coordinate is a pair of x and y coordinate number. In WV G Compact Coordinate
System, absolute coordinate values are the coordinate grid line numbers and are always positive.

Relative Coor dinate: the relative coordinate is used only in lines and transform. If the start point is defined by an
absolute coordinate, subsequent points can be described by relative coordinates, which are relative grid units from the
previous point. A relative coordinate is signed, and it may be positive or negative. A relative coordinate may be used in
both global and local coordinate systems. A relative coordinate may exceed the scope of the local envelope that defines
the start point of the line.



G.1.4 Color Schemes

WV G supports the following color schemes.

» Black and White (2 Colors): black and white color.

e 2-hit Grayscales. four grayscales are defined as (0,0,0), (85,85,85), (170,170,170) and (255,255,255) in 24-bit RGB
color format.

* 4 Default Colors

*  6-bit RGB Color: it issimilar to 24-bit RGB color definition but uses only 2 bits to represent asingle color, in
which value 0, 1,2 and 3 represent 8-bit color value 0, 85, 170 and 255 respectively.

+  6-bit RGB Color Using 2™ Palette

*  8-bit W3C websafe color

*  12-bit and 24-bit RGB color

There are 2 optional drawing pensin WV G, stroke pen and fill pen. Stroke pen and fill pen can be specified with one of
the colors defined using the scheme. When the stroke pen is not defined, BLACK should be used for strokes. When the
fill penisnot defined, no fill should be applied.

G.1.5 Rendering Model

WV G uses painter model. The elements appearsin the later position in the WV G bit stream will overrides the
overlapped portion of the elements which appear in the front in the bit stream.

G.2 Graphical Elements

WV G defines a set of graphical and animation elements. Among them, line, shape and text elements are the building
blocks to form a drawing. These elements can be transformed, grouped and animated. There are also special elements
that are auxiliary.

G.2.1 Line Elements

There are 3 types of lines: polyline, circular polyline and bezier polyline. A polyline can represent a dot when thereis
only a start point defined.

A line element hasits reference point at the starting point._A reference point of an element specifies the location of the
element.

G.2.1.1 Polyline
Polylineis aset of straight lines connecting a sequence of points. When thereis only one point, it is defined as a Dot.
G.2.1.2 Circular Polyline

Circular Polylineisaline that contains at least one circular curve segment. The curve segment connects two adjacent
points by acircular arc. The curve segment is determined by the two adjacent points and a curve offset (the
perpendicular distance from the center of the line connecting the adjacent points to the circular arc).



Curve offset

Center
point

Curve offset values are within the range — 0.5 to 0.5, inclusive. A value of 0.5 or — 0.5 identifies that the curve offset
equals half of length of the connecting line. The value indicates that the curveis close to a half circle. A positive value
indicates that the curve is at the left side of the base line viewed from the curve direction. A negative value indicates
that the curve is at the right side of the base line viewed from the curve direction.

G.2.1.3 Bezier Polyline

A Bezier Polyline contains one or more off curve control pointsin between on curve points. Bezier curves can befilled
to create curved shapes and are common in generalized Font representations.

All line elements have direction from the start point to the end point.

Color fill may apply to aline. Refer to G.2.1.4.

G.2.1.4 Auto-Closure of A Line

When aline is specified with the Fill attribute, the line is considered as a closed line, which connects the start point and
the end point using a straight line. The enclosed area of a closed line can be used for color fill.

The enclosed areais based on Nonzero fill rule. Following are two examples in which the light color indicates the
enclosed area.

G.2.2 Polygon Elements

Polygon elements are closed representations of polyline, circular polyline and Bezier polyline elements. Polygons may
have separate line and fill colors or may not be filled at all.

Polygon elements use the Nonzero fill rule for enclosed areas and can be used for color file.

A polygon element has its reference point at the starting point.



G.2.3 Simple Shape Elements

Simple Shapes are rectangles and ellipses. A simple shape is defined by width, height, center point, and angle of
rotation. The angle parameter defines how much the shape should be rotated about its center from a horizontal axis
drawn through its center. Note that angle units are specified in the main header. Fhere-are two-typesof-simple-shape
clemenisciscoondresongle

G.2.3.1 Ellipse

Ellipses are defined by their major axise, minor axise, center and angle of rotation. Circles are considered a special case
of ellipse in which the major and minor axis are the same length.

G.2.3.2 Rectangle

Rectangles are represented by their center, lengthwidth, height, and rotation angle. Squares are considered special
rectangles in which the length-width and height are identical.

When the “round corner” indicator is set, the corner of the rectangle should be rounded. There is no specific radius of
the round corner is defined. The recommended radius of the rounded corner should be 20% of the length of the shorter
edge of the rectangle or the square.

A simple shape element hasits reference point at its center.

G.2.4 Special Shape Elements

There are 3 types of special shapes. These shapes are Regular Polygons, Stars, and Grids. Each shape has areference
point that determines its position for the purpose of transformations such as detailed in G2,8,1 and G,4. AH-special

shapes-except-Grid-have the reference point-at-Hs-center-Shapes may have other parameters. These shapesinclude:

* Regular Polygon: aregular polygon has equal length of all its edges. Initsoriginal position, the bottom edge of
the regular polygon should be aligned horizontally. A rotate angle can be optionally specified. Regular Polygon
parameters include the number of vertex, the diameter of the reference circle and angle of rotation.

e Star: astar isdefined by the number of corner vertex, the diameter of the reference circle, vertex angle and angle
of rotation. Inits origina position, the bottom edge, which formed by two vertexes of the star, should be aligned
horizontally. A rotate angle can be optionally specified. Vertex angles are predefined as 0, 36, 60, 90 degrees.



e /\—\% vertex angle
\
L \

If the vertex angle is 0, asingle line from center to vertex shall be drawn.

e Grid: agridisanumber of evenly distributed perpendicular lines. Its parameters include height, width, number of
rows and columns (up to 16).

A specia shape element has its reference point at its center.

G.2.5 Text Element

WV G supports text display inside the drawing. However it supports only the default font. To avoid inconsistency on
different terminals, it is recommended to use vector based font. Text can be placed in adrawing with position, font size
and rotate angle. Like other elements, text has attributes of line style, line color, line width. It can also be animated.

Control characters are ignored when the text is rendered except for the CR (Carriage Return). The CR indicates the text
followed by should be displayed at the next line position. Multi-line text should be left aligned. Thereis no character
spacing and line spacing defined. Recommended character spacing is 10% of the text height. Recommended line
spacing is 20% of the text height.

When text encoding is GSM 7-hit, SM'S character packing is used as defined in 3GPP TS 23.038 [9].

A text element hasits reference point at top-left corner.

G.2.6 Group Elements

A set of elements can be grouped together.

The Group element is used to mark the start and end of grouped elements. A group of elements starts with a Group
element which has the end-group indicator off, followed by alist of elementsin the group, and ends with an Group
element which has the end-group indicator on. Groups can be nested. Implementation must support at least 2 levels of
nested group.

Group (start

Element 1

Element 2
Group (start
Element a
Element b

Element n
Element n+1




G.2.7 Reuse Element

There are two usages of Reuse Element. Thefirst isto repeat a set of elementsin the bit-stream and the second isto
display an element or group with atransform applied.

Repeat:

When the Encoder sees a set of elementsthat are identical to a previous set of elements, it replaces the latter set of
elements with a Reuse element, so that encoded bit stream size will be minimized. A Reuse element uses the
element_index and number_of elements to repeat. When the Decoder see the Reuse Element, it will replace it with the
set of elements that the Reuse element represents.

NOTE: When calculating the element index of an element that follows a Reuse element in this case, the
decoder should not count the Reuse element just as one element. Rather, the decoder should count the Reuse
element it as the number of elementsit represents. In other words, the index of elements after a Reuse Element
in the bit-steam will be unchanged, so that another Reuse Element, which hasan element_index, doesn’'t need
to be changed after a Reuse replaces a number of elements.

One Reuse element can replace a maximum of 8 original elements.

Display:

Reuse Element can be used to display an element or a group of elements with atransform and/or changed attributes
and/or display an array. Whether a Reuse Element references a group or a basic element depends on the element type
that the element_index in the Reuse Element points to. When reuse array is specified, the referenced element or group
of elementsis duplicated in rows and columns. The reference point of areused array is at the center of the array.

G.2.8 Animation Elements

There are two types of animation elements, Simple Animation Element and Standard Animation Element. In the data
format ans imple animation element is foIIowed by another element or a group element that the animation applies to.
i - A standard animation element has pointer or

mdex thaI points to another element or agroup element

G.2.8.1 Simple Animation Elements

Simple animation is defined for WV G. All animation timing is based on an “Animation Cycle’. WV G animation is
repetitive. After completion of playing one cycle, a subsequent cycle play commences immediately.

There are two types of animation cycles defined, short cycle and long cycle. The time length of animation cycles are not
defined. The time length of along cycle should be twice the length of a short cycle. Recommended short cycle should
collapses for 1 second and long cycle pay for 2 seconds.

There are two types of animations.

Visibility: an element can be visible or invisible during a specific cycle segments. A short cycle isdivided into 4 time
segments equally and along cycleis divided into 8 time segments equally.

In the following example, avisibility for short cycle animation is defined. The element to be animated will blink
following the pattern defined in the Visihility field below. Bit 1 indicates the element should be displayed during the
time segment. Bit O indicates it should not be displayed during the time segment.



o [ 1 ] o[ 1 |

In the following example, avisibility for long cycle animation is defined. The element to be animated will blink
following the pattern defined in the Visibility field below.

L 1 1o [ 1] o] 2 [ 1] 1 ] 1 |

Round Rotation: an element can be rotated at clockwise or counter-clockwise directions.

Transform: astart and an end transform can be applied to an element to describe the start and end position of arotaste,
ascale, atrandate animation or any combination of these action. When a transform element is omitted, it defaults to use
the element’ s original position. An animation element must include at least one transform element. The animated
element can also be a group to allow the animation action applied to a group of elements.

In Simple Animation, atransform from start position to end position should be completed in one cycle. A bounced flag
can be turned on to alow “bouncing” animation. A bounced transform transforms the element from start position to end
position in one cycle.

Transform in a short cycle:

start transfermstatus end transfermstatus

Bounced Transformin a short cycle:

start end start
statustransform  statustransform statustranstorm

Transform in along cycle:

start transformstatus end statustransterm

Bounced Transformin along cycle:

start end start
statustransferm reserve statustransform statustransferm

Visibility and transform animation can be applied to the same element.

G.2.8.2 Standard Animation Element

An-A Standard Animation Element contains animation information such as begin transform position, end transform
position, begin attribute, end attribute, begin time, end time, etc. This allows one animation element to represent a series
of related images, which results in significant compression of the data stream. The WV G player interpolates between
the beginning state and end state to achieve animation.

Animation Elements are not allowed inside Groups. Animation Rotation ranges from 0 to 360 degrees in both
clockwise and counter-clockwise directions.

G.2.9 Frame Element

Frame element is as a marker of the start of a new frame. All elements before a Frame element belong to previous
frame. The delay between two framesis defined as an infinite time interval. This means says that once a frame marker
is reached, the elements that have been displayed on the screen at this time will stay on the screen until the user requests
that the next frame should be displayed. Theideais that one can have multiple “pages’ of graphics, such asa multi-
page cartoon. The user can then study the first page and when finish can press a button (or trigger some other event) to



see the next page of the cartoon. The mechanism of the user event is not defined and is |eft up to the application

developer.

Here are parameters of a Frame Element:

» Keeplast frame contents (or not). Zero means not keeping last frame contents, otherwise all the contents of
previous frame will be kept.

» Fill inanew background color (or not). Zero means no new fill color is needed for this frame, otherwise a new
background color will be used.

*  New Background color.

A Frame element cannot appear in an element group. Reuse and Animation elements can not apply to a Frame element.

G.2.10 Local Element

This element defines the size and position of alocal envelope.

Thelocal envelope is a square area whose top-left corner is defined as the origin for its x and y-axis. The number of
grid lines are pre-defined to 7, 15, 31 and 63. Theresolution is constant in alocal grid which is pre-defined at 1/27,
1/32, 1/48, 1/64, 1/85, 1/128, and 1/160 of the local envelope width. Actual envelope size can be determined by number
of grid linesand grid resolution. The position of the local envelope is determined by the local envelope origin that falls
at a coordinate within the global envelope.

A local element cannot appear in between another local start and local end element.

G.2.11 Extended Element

The Extended Element is defined to create objects which are not part of the base parsing level of defined objectsin this
specification and as a future proof method of expansion as defined by 3GPP technical committees. The Extended
Element isintended for resolving problemsin the current release. 1t may also be possible to use the Extended Element
for potential enhancements in future releases. If the decoder encounters an Extended Element and the Extended Element
Typeisunrecognized, it can gracefully skip this element by seeking past it in the bitstream, and continuing decoding at
the next element in the bitstream.

An Extended Element contains the size of the Extended Element, the Extended Element type, and a series of bytes
representing the payload data. The size field represents the payload data size in bytes. Note that when reading the
payload data, bit alignment should be assumed (not byte alignment).

G.3 Element Attributes

Each element has a number of attributes such as pen color, fill color and line width used for stroking. The following
elements Line, Polygon, Shape and Text elements can-be-apphied-with-have the fellowing listed attributes.

e Linewidth: 3 levels (fine, medium, thick). Default is fine.
e Linestyle: 4 types (solid, dash, dot and reserved). Default is solid.
»  lnepen color and fill color

Line Width

There are 4 line width settings defined, namely No Line, Fine, Medium and Thick. No specific width is defined for
Fine, Medium and Thick. Recommended line widths are 1% or one pixel, 2% and 4% of the shorter dimension of the
drawing. Line width for Fine, Medium and Thick should be at least 1 pixel. E.g., in a 120x80 pixel screen, the line
width may appear as 1 pixel, 2 pixelsand 3 pixels.

Line Type:

Dash Line: adash line should start with a solid segment of the line. The length of the solid segments is recommended to
be 4 to 6 times of the line width. The space between two solid segments is recommended to be 3-4 times of the line
width.



Dotted Line: adotted lineisastring of circular dot on the path of aline. It isrecommended that the diameter of rounded
dot is same as the line width. The space between two dots shall be between 1 to 2 dot diameters.

Line Cap:
LinecapisCircular.

Line Joint:
Linejoint is Round for linejoint.

G.4 Element Transform

The Transform element is used to scale, rotate, or transate any single element or group of elements. Multiple
transforms may be applied in succession to any element by standard matrix concatenation. The Ftransform element can
may be included in Group, Reuse and Animation elements and applied to line, polygon, shape, text and group el ements.

Supperted-transferms-inelude rotate-translate-and-scale-The sequence of applying these transform operations is scale-

>rotate->translate.

G.5 Character Size WVG Element

The Character Size WV G, or glyphisasubset variation of WVG. Character Size WV G uses a compact coordinate
system with a half resolution global grid (7, 15, 31 and 63 grid lines), default color (monochrome), line elements
(polyline, circular polyline and Bezier polyline) and a simplified drawing header.



G.6 Data Format BNF

The following notation is used in this document for BNF syntax:

<> Enclose term names

| Separates alternatives (exclusive OR)

[] Square brackets enclose optional items in syntax descriptions.
{} {} Term enclosed is used zero or more times
0 () Enclose groups of alternative terms

From ... to

; Start with comments

0 Bit value 0 in bit stream

1 Bit value 1 in bit stream

Terminator described by enclosed text

Notes for reading the BNF.

1. The bit value appearing at the left in the BNF indicates it is arranged in the front in the bit stream.

2. Notation 00...11 is equivalentto (00| 01| 10| 11)

3. Notation (0] 1 <val>) is used in the BNF in many occurrences for optionally omitting a value. In this
example, it indicates either a specific value <val> can be used, or it can be omitted when default value
can be used. The bit value 0 or 1 indicates if <val> is specified.

4. signed integers use Two's Complement representation.

WVG (Wireless Vector Graphics)
<WVG> ::= ( 0 <character size WVG>) | ( 1 <standard WVG>)

<character size WVG> ::= <character size WVG header> <line elements>

<standard WVG> ::= <standard WVG header> <elements>

Common

<text code mode> =01 ; Ofor 7-bit GSM character set. 1 for 16-bit UCS-2

<char> ::=

<mask> =

<hint> :=

‘unsigned 8 bit integer’ ; 7-bit GSM character value
;. Extension table are supported but the Another Extension

; and the Page
: Break are not supported.

; using GSM message packing into 8 bits
unsigned 16 bit integer’ ; 16-bit UCS-2 value
; terminated by 0x00 or 0x0000. CRis supported but other cControl
characters are prohibited not supported (ignored when processed).

0]1 ; O for false, 1 for true
0|1 ; O for false, 1 for true

Character Size WVG Header

<character size WVG header> ::= 0 ( <aspect ratio> <line element mask> <relative use>

<parameters X-0> <parameters Y-0>)
; standard header




1 ( <line element mask> <relative use> <MaxXYInBits0> )
; compact header. In thiscase, x and y grid are same,
; default peak value 1.0, default aspect ratiol: 1.

; Note: character size WG always use compact coordinate mode

<line element mask> ::= <mask> ; true for at least one polyline element in the drawing
<mask> ; true for at least one circular polyline element in the drawing
<mask> ; true for at least one Bezier polyline element in the drawing
<relative use>::=0] 1 ; O for all points use absolute coordinates,

; 1 for at least one point uses relative coordinate (offset mode)
<parameters X-0> ::= <MaxXInBits0> <peak description>
<parameters Y-0> ::= <MaxYInBitsO> <peak description>
<MaxXInBits0> ::= <bits indicator >
<MaxXInBits0> ::= <bits indicator >

<MaxXYInBits0> ::= <bits indicator >

<bits indicator> ::= 00...11 ; 00 for 3 hits (max value 7), 01 for 4 bits (max value 15)
;10 for 5 bits (max value 31), 11 for 6 bits (max value 63)
<peak description> ::= 00...11 ; 00: peak value 1.0, no peak position required

; 01: peak value 1.5, peak position 0.5
; 10: peak value 1.5, peak position 0.3333
; 11: peak value 1.5, peak position 0.6667

Character Size WVG Elements
<line elements> ::= <line element> { <line element>}
<line element> ::= <line header>

( <polyline element> | <circular polyline element> |<Bezier polyline element>)

<line header> ::= <line element type> [ <point mode> ] ; appear when <relativeuse> = 1
<line element type> ::= ; empty, when <line el ement mask> = 100, 010 or 100
0|1 ; when <line element mask> = 011, 110, 110 or 101

; O for the firstelement with mask value 1 in the <line element mask>
; 1 for the second element with mask value 1 in <line element mask>

00..11 ; 00 for polyline, 01 for circular polyline, 10 for Bezier polyline
; (when <line element mask> = 111>)
<point mode> ::= 0 | (1 <offset bit use>) ; O for use of absolute coordinate for <Next Point>

; 1 for using relative coordinate (offset mode) for <Next Point>

Standard WVG Header

<standard WVG header> ::= <general info> <color configuration> <codec parameters> <animation settings>
<general info> ::= <version> 0 | ( 1 <text code mode> <author string> <title string> <time stamp>)
<version> ::= 0000...1111

<author string> ::= 0 | (1 <char> { <char>})

<title string> := 0| (1 <char>{ <char>1})

<time stamp> ::= 0 | (1 <year> <month> <day> <hour> <minute> <second>)

<year> ::='signed_13 bit_integer

<month> ::='unsigned_4 _bit_integer' ; range 1-12



<day> ::="'unsigned_5_bit_integer' ; range 1-31
<hour> ::='unsigned_5_bit_integer'; range 0-23
<minute> ::='unsigned_6_bit_integer' ; range 0-59

<second> ::='unsigned_6_bit_integer' ; range 0-59>

Color

<color configuration> ::= <color scheme> <default colors>

<color scheme> ::= 00 ; black and white
| 010 ; 2-bit gray scale
| 011 ; 2-bit predefined color. 4 color value 00, 01, 10, 11 are
; mapped to RGB color (0,0,0), (255,0,0),
1 (0,255,0) and
; (0,0,255) respectively
| 100 ; 6-bit RGB color
| | 101 ; WBC-websafe color
| 1100 <6-bit color palette> ; 6-bit RGB color using 2™ color palette
| | 1101 <8-bit color palette> ; W3C-websafe color using 2nd palette
| 1110 ; for 12 bits color mode
| 1111 ; for 24 bits color mode
| <6-bit color palette> ::= 00000...11111 ; number of color.
Maximum 32 color entries
{<6-bit RGB color>} ; specify color value from 0 to “ number of color” -1

<8-bit color palette> ::= 0000000...1111111
; number of color. Maximum 128 color entries
{ <8-bit websafe color>} ;specify color value from 0 to “ number of color” -1

; Note: the decoder will decide number of bits used by <indexed
: RGB/websafe color> <indexed color> use 1 to 7 bitsif <number of
;color>is 2,3..4,5...8,9...16, 17...32, 33...64, 65...128.

<draw color> ::= <b/w color> ; when color scheme is 00

| <grayscale> ; when color scheme is 010

| <2-bit predefined color> ; when color schemeis011

| <6-bit RGB color> ; when color schemeis 100

| <8-bit websafe color> ; when color schemeis 101

| <indexed RGB color> ; when color schemeis 1100

| <indexed websafe color> ; when color schemeis 1101

| <12 bit RGB color> ; when color schemeis 1110

| <24 bit RGB color> ; when color schemeis 1111
<b/w color> =0 | ; white

1 ; black
<grayscale> ::= 00...11 ; 00 for 24-bit RGB color (0,0,0), 01 for 24-bit RGB color (85,85,85)

; 10 for 24-bit RGB color (170,170,170), 11 for 24-bit RGB color (255,255,255)

<2-bit predefined color> ::= 00...11 ;00 for 24-bit RGB color (0,0,0), 01 for 24-bit RGB color (255,0,0)

;10 for 24-bit RGB color (0,255,0), 11 for 24-bit RGB color (0,0,255)

<6-bit RGB color> ::= <2-bit R> <2-bit G> <2-bit B>
<indexed RGB color>::= (0] 1) | 00...11 | 000...111 | 0000...1111 | 00000...11111

; map to 6-bit RGB color value defined in <6-bit color palette>
<8-bit websafe color> ::= 00000000...11111111
<indexed websafe color>::=(0]1) | 00...11 | 000...111 | 0000...1111 |

00000...11111 | 000000...111111 | 0000000...1111111

; map to 8-bit websafe color value defined in <8-bit color palette>



<2-bit R> ::= <2-bit color value> : Red color value

<2-bit G> ::= <2-bit color value> ; green color value
<2-bit B> ::= <2-bit color value> ; blue color value
<2-bit color value> ::= 00...11 ; 00, 01, 10 and 11 for color value 0, 85, 170 and 255

; defined in 0-255 color range respectively
<12-bit RGB color> ::= <4-bit R> <4-bit G> <4-bit B> ;

<4-bit R> ::= <4-bit color value> ; Red color value

<4-bit G> ::= <4-bit color value> ; green color value

<4-bit B> ::= <4-bit color value> ; blue color value

<4-bit color value> ::= 0000...1111 ; left shift by 4 to convert to 24 bit color value

<24-bit RGB color> ::= <8-bit R> <8-bit G> <8-bit B> :

<8-hit R> ::= <8-bit color value> ; Red color value

<8-bit G> ::= <8-hit color value> ; green color value

<8-bit B> ::= <8-bit color value> ; blue color value

<8-bit color value> ::= 00000000...1111111 ; intensity value of color value

<default colors> := (0| (1 <default line color>)) ; useblack when first bitisO
(0] (1 <default fill color>)) ; use black when first bitisO

(0] (1 <background color>)) ; use white when first bitisO

; If above color(s) are not

; specified, use BLACK as <default line color> and <default fill color>, and use
; WHITE as <background color>.

<default line color> ::= <draw color>
<default fill color> ::= <draw color>

<background color> ::= <draw color>

Codec Parameters

<codec parameters> ::= <element mask> <attribute mask> <generic parameters>
<coordinate parameters>

<coordinate parameters> ::= ( 0 <flat coordinate parameters>) ; flat coordinate mode

| (1 <compact coordinate parameters> ) ; compact coordinate mode

| <element mask> ::= <mask> ; true for at least one local envelope element in the drawing

<mask> ; true for at least one polyline element in the drawing

<mask> ; true for at least one circular polyline element in the drawing

<mask> ; true for at least one Bezier polyline element in the drawing

<mask> ; true for at least one simple shape element in the drawing

<mask> ; true for at least one reuse element in the drawing

<mask> ; true for at least one group element in the drawing

<mask> ; true for at least one animation element in the drawing

O|@ ; extension bit. 1 for rare masks are followed by
<mask> ; true for at least one polygon element in the drawing
<mask> ; true for at least one special shape element in the drawing
<mask> ; true for at least one frame element in the drawing
<mask> ; true for at least one text element in the drawing
<mask> ; true for at least one extended element in the drawing

<mask> ; reserved



<mask> ; reserved

) ; The decoder should decide how many bits to be used by <element type>

) ; according to number of “ 1” sin the <element mask>. Number of bits
; used by <element type> can be O (if only one“ 1" in <element mask>),
;1(f2%1"s),2(if 3or4“1"s),3(if 5-8“1"s) or 4(if morethan 8
; “ 1" s). Value of <element type> that isto represent a specific element
; typeissame asthe order of the specific mask in the <element mask>
; that represents this type of element. For example, if <element mask> is
; 01100060000010000, <element type> will use 2 bits and value 00, 01, 10
; (11 isnot used) represent polyline, circular polylinerectangte and animation
; elements respectively.

. Note that <mask> for local envelope has no meanings when in flat
. coordinate mode but still
—exists

<attribute masks> ::= <line type mask> <line width mask> <line color mask> <fill mask>

<line type mask> ::= <mask> ; true when at least one element uses line type attribute
<line width mask> ::= <mask> ; true when at least one element uses line width attribute
<fill mask> ::= <mask> ; true when at least one element uses fill attribute

<line color mask> ::= <mask> ; true when at least one element uses line color

Generic Parameters

<generic parameters> ::= (0 | (1 <angle resolution> <angle in bits>) ; O for default (22.5 degree, 3 bits)
(0| (1 <scale resolution> <scale in bits>) ; O for default (1/4, 3 bits)
| (0| (1 <index in bits>_); O for default (both 3 bits)
[<curve offset in bits> ]
; <curve offset in bits> appear when <mask> for <circular polyline element>
; or <polygon element> istrue

<angle resolution> ::= 00...11 ; 00 for angleunitis1 degree; 01 for angle unit is5.625 degree
; 01 for angle unit is 11.25 degree; 11 for angle unit is 22.5 degree

<angle in bits> ::= 000...111 ; number of bits used by <angle value> isfrom 2 to 9 bits

<angle value> ::= ‘unsigned anglelnBits+2-bit integer’
; angle unit is decided by <angle resolution>
. 0 degreeisdefined as positive direction of the X axis and
. positive angle value is clockwise.

; -180 degree is represented by maximum negative digit

<scale resolution> ::= 00..11 ; 00 for /4 as scale unit. 01 for 1/16 as scale unit

; 10 for 1/64 as scale unit; 11 for 1/256 as scale unit
<scale in bits> :;= 000...111 ; number of bits used by <scale value> isfrom 3 to 10 bits
<scale value> ::= ‘signed scalelnBits+3-bits integer’

; scale unit is decided by <scale resolution>

; negative scale value means scaling atincludea-sigh-bit
; opposite direction

<index in bits> ::= 000...111 ; number of bits used by <index> are from 3 to 10 bits
<index> ::= <index value>
<index value> ::= ‘unsigned IndexInBits+3-bit integer’

<curve offset in bits>::=0| 1 ; O for using 4 bits (15 levels)
; 1 for using 5 bits (31 levels)

Compact Coordinate Parameters

| <compact coordinate parameters> ::= <aspect ratio> <TransXYInBits1> :-Ofordefaultaspectratio1:1
<parameters X-1> <parameters Y-1> <redefine resolution hint>



<aspect ratio>::= 00 | ; aspectratio= 1:1

((01 ; aspect ratio = 4:3

| 10 ; aspect ratio = 16:9

| 1100 ; aspect ratio = 64:27

| 1101 ; aspect ration = 256:81

| 1110 ; aspect ration = 1024:243

| 1111 ; aspect ration = 4096:729

) [ <display orientation> ] ; <display orientation> appearswhen-in standard VWG
) ; character size WG uses landscape as-defadttonly

<display orientation > ::=0] 1 ; O for landscape, 1 for portrait

<parameters X-1> ::= <MaxXInBits1> <coordinate parameters>
<parameters Y-1> ::= <MaxYInBits1> <coordinate parameters>

<coordinate parameters> ::= <peak value> <peak position> <peak width>

<MaxXInBits1> ::= 00...11 ; Number of bits used by <X> . lt-decidesthe
; This determines the number of grid linesin the X direction.
<MaxYInBits1> ::= 00...11 ; Number of bits used by <Y>. H-decides the-number-ef-grid-ines

; This determines the number of grid linesin the Y direction.
; 00 for 15, 01 for 31,10 for 63, 11 for 127

<peak value> ::=00...11 ; 00 for1.0, 01 for 1.5, 10 for 2.0, 11 for 2.5
; if , <peak value> is 00, <peak position>,
; <peak width> and <transition width> are ignored.

<peak position> ::= 0000...1100 ; 0-12. Peak position = value/12 from envelope left.
| 1101 ; reserved
| 1110 ; reserved
| 1111 ; reserved

<peak width> ::= 00...11 ; 00 for 0.3, 01 for 0.4, 10 for 0.5, 11 for 0.6

;<peak width> value are to the scale of total global envelope width.
: 10 (0.5) and 11 (0.6) are not allowed when <peak value> is 11 (2.5)
: 11 (0.6) is not allowed when <peak value> is 10 (2.0)

<redefine resolution hint> ::= <hint> ; true when at least one element uses ‘ redefine resol ution’ attribute
<TransXYInBits1> ::= 00..11 : number of bits to encode trans ation and center of transform
; 00 for 5 bits, 01 for 6 bits, 10 for 7 bits, 11 for 8 bits

: In global scope and at X axis, it uses unit of (global envelope width/ (number of X grid lines—1))
: In global scope and at Y axis, it uses unit of (global envelope height/ (number of Y grid lines—1))
: Inlocal scope, its unit is same as local coordinate unit.

Flat Coordinate Parameters

<flat coordinate parameters> ::= <drawing width> ( 0 | 1 (<drawing height>)) ; 0 means height = width
<MaxXInBits2><MaxYInBits2> < XYAIllPositive>
<TransXYInBits2>
<OffsetXInBitsLevell> <OffsetYInBitsLevell>
<OffsetXInBitsLevel2> <OffsetYInBitsLevel2>

<drawing width> ::= ‘unsigned 16-bit integer’
<drawing height> ::= ‘unsigned 16-bit integer’
<MaxXInBits2> ::='unsigned_4_bit_integer’
; humber of bits to encode X coordination

<MaxYInBits2> ::='unsigned_4_bit_integer’



; humber of bits to encode Y coordination
<XYAllIPositive> ::= "unsigned_1_bit_integer’
; O means not all x/y are positive
; 1 meansall x/y are positive
<TransXYInBits2> ::= ‘unsigned_4_bit_integer’ ; number of bits to encode trandation and center of transform
<OffsetXInBitsLevell> ::= ‘unsigned_4 bit_integer’
<OffsetYInBitsLevell> ::= ‘unsigned_4 bit_integer’
<OffsetXInBitsLevel2> ::= ‘unsigned_4 _bit_integer’
<OffsetYInBitsLevel2> ::= ‘unsigned_4 _bit_integer’

<NumPointsInBits> ::= ‘unsigned_4_bit_integer’

Animation Settings

<animation settings> ::= [ <animation mode> ] ;appear when <animation element> exist
[ <frame timing> ] ; appear when <frame element> exist

<animation mode> ::=0] 1 ; 0 for simple animation; 1 for standard animation

<frame timing> ::=0 | (1 ; 0 means infinite delay between frames,

; 1 means reserved

Element
<elements> ;= <element> { <element> }

<element>:= <element type> ( <basic element> |
<frame element> | <group element> | <re-use element> |
<animation element> | <extended element> | <local envelope element>)

<element type>::= | 0...1]00..11 | 000...111 | 0000...1111 ; empty isallowed
; decided by <element mask>. Please refer to <element mask>
<animation element> := <simple animation element> | <standard animation element>

; if <animation mode> is 0, all animation elementsin the drawing are <simple animation element>
; if <animation mode> is 1, all animation elementsin the drawing are <standard animation element>

<basic element>::= <basic element header> ( <polyline element> | <circular polyline element>
| <Bezier polyline element> | <polygon element> | <simple shape element>

| <special shape element> | <text element>)

Basic Element Header

| <basic element header> ::= [ <resolution redefinition>] ; appear when using global coordinates
; in compact coordinate mode
(0| (1<offset bit use>) )
; specify measurement mode for <Next Point> <width> <height> and <diameter>
; etc. Flat coordinate mode always uses offset mode.- Compact coordinate
; mode with redefined resolution always uses offset mode too.the-O}1-irdicator-only

O-fo hso

masks> does not equal

[ 0| (1<attributes set>) ] ; appears when <attribute
; to 0000
; O for using default attributes defined in <drawing header>

; 1 for using the following specific attributes



<Offset Bit Use> ::= <Offset X Use><Offset Y Use>
<Offset X Use>:=0|1
; when in compact coordinate mode, 0 means offset X will use 3 bits,,
1 means use 4 hits
; when in flat coordinate mode, 0 means offset X will use <OffsetXInBitsLevel 1>,
1 means use < OffsetXInBitsLevel 2>
<Offset Y Use>:=0]1
; when in compact coordinate mode, 0 means offset X will use 3 bits,
1 means use 4 bits
; when in flat coordinate mode, 0 means offset X will use <OffsetYInBitsLevel1>,
1 means use < OffsetYInBitsLevel 2>

<resolution redefinition>::= ; ; empty, do not redefine resolution
; when <redefine resolution hint> isfalse or in local scope

| 0 ; do not redefine resolution
; when <redefine resolution hint> istrue and in global scope

| (1 <coordinate resolution>) ; redefine resolution
; when <redefine resolution hint> istrue and in global scope

<coordinate resolution> ::= 000...111 ; decide the grid line interval by a scale of width
; or height of the global envelope whichever is short.
; 0-7 for 1/27, 1/32, 1/38, 1/48, 1/64,
; 1/85, 1/128 and 1/160 respectively

Element Attributes

<attribute set> ::= [ <line type> ] ; appear when <line type mask> istrue
[ <line width>] ; appear when <line width mask> istrue
[0](1<linecolor>)] ; appear when <line color mask> istrue and

: <linewidth> isnot zero
: O for <default line color>, 1 for specified color

[0](1 ; O for nofill; 1 for with fill
—_ (O | (1 <fill color>)) ; 0 for <default fill color>, 1 for specified color
: efault il T
) ; appear when <fill mask> istrue
] ; Note: line type and fit-line width are not used by <text element> but

. still exist heres- If not filled, then background of text output will

. be transparent. If filled, then fill color will be used as text background.

<line width> ::= 00...11 ; 00 for no ling, 01 for Fine, 10 for medium, 11 for thick
; 00 isonly valid when-<fill-coler>-is specifiedwith fill
<line type> ::=00...11 ; O for solid, 1 for dash line, 2 for dotted line

<fill color > ::= <draw color>

<line color> ::= <draw color>

Transform




<Transform> ::= ( (0 <point>) | (1<TranslateX><TranslateY>) ) ; mandatory new position using two ways

o] ; optional other transforms<Angle>
<ScaleX><ScaleY> < CX>< CY>)

; Default rotation and scale center of <basic element> isthefirst point of lines, center of rectangle,
; ellipse and special shapes. Default rotation and scale center of <group element> isthe rotation and
; scale center of the first basic element in the group.

<Angle> ::= 0| (1 <Angle Value>) ; 0 means angle will use default value which is 0
<TranslateX> ::= 0 | (1 <TranslateX Value>) ; O meanstrandate x will use default value whichis0
<TranslateX Value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed TransXYInBits1+4 integer’ ; when in compact coordinate mode
<TranslateY> ::= 0 | (1 <TranslateY Value>) ; 0 meanstrandate y will use default value whichis0
<TranslateY Value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed TransXYInBits1+4-bit integer’ ; when in compact coordinate mode
<ScaleX> ::= 0| (1<Scale value>) ; 0 means scale will use default value which is 1.0
<ScaleY>::=0| (1 <Scale value>) ; 0 means scale will use default value which is same as

; absolute value of < ScaleX>

<CX>:=0] (1 <CX value>) ; trandation of rotation and scale center; 0 means it will use default

; value which is at the left border of the drawing (x=0in_the flat

;. coordinate system or the global envelope)O

<CX value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode
| ‘signed-TransXYInBits1+4-bit-integer’ ; when in compact coordinate mode
<CY>:=0] (1 <CY value>) ; O meansit will use default valuewhich is

: (y=0in_the flat coordinate system or the global envelope)o

<CY value> ::='signed_TransXYInBits2_bit integer’ ; when in flat coordinate mode

| ‘signed TransXYInBits1+5-bit integer’ ; when in compact coordinate mode

Polyline Element

<polyline element> ::= [ <numberOfPoints> ] <First Point> { <Next Point> } [ <point terminator> ]
; pecifies a start point, zero or many intermediate points and an end point.
; <number OfPoints> appears only when in flat coordinate mode
; <point terminator> appears only when in compact coordinate mode

<point terminator> ;= 111...111111 ; Absolute mode in character size VWWG. Same number of
; bits of <MaxXInBits0> or <MaxXYInBits0>
| 1111...1111111 ; Absolute mode in standard VWG. Same number of bits of

: <MaxXInBitsl>or <MaxLocal XYInBits>
| (100 |1000) ; Offset mode (relative).
;. use 100 when <Offset X Use> = 0
: use 1000 when <Offset X Use> = 1

Circular Polyline Element

<circular polyline element> ::= <curve hint> [ <numberOfPoints> ] <point> <curve offset> <point>
{ <curve offset> <point> } [ <offset terminator> ]

; <number OfPoints> appears only when use



; flat coordinate mode
; <offset terminator> appears only when use

; compact coordinate mode

<curve hint> ::= <hint>

<curve offset> ::= (0] (1 <curve offset value>) ) ; when <curve hint> istrue
| <curve offset value> ; when <curve hint> isfalse
<offset value> ::= ‘signhed 4-bit integer’ ; when <curve offset in bits> = 0
; or in character size WG
| ‘signhed 5-bit integer’ ; when <curve offset in bits> = 1

; Curve offset ratior = e/l

; Where eisactual curve offset(can be positive or negative),

; L isdistance between adjacent nodes

; We use a signed integer value v to represent. v = round(r*K);

; Wherek = 2”n - 2 (nisnumber of bits used for <offset value>)

<offset terminator> ::= (1 <curve offset bits>) ; when <curve hint> istrue
| < curve offset bits > ; when <curve hint> isfalse
<curve offset bits> ::= 1000 ; when <curve offset in bits> = 0
| 10000 ; when <curve offset in bits> = 1

Bezier Polyline Element
<Bezier polyline element> ::= [ <NumberOfPoints> ]
<First Point> {{[<OnCurve>] <Next Point>} [ 1 <point terminator>]
; Same data format for PolyBezCurve, and PolygonBezCurve
; <number OfPoints> appears only when in flat coordinate moed
; “ 1 <point terminator>" appears only when in compact coordinate mode
<NumberOfPoints> ::= 'unsigned_NumberOfPointsInBits_bit integer’
<OnCurve>:=0|1
; 0—off curve
; 1—on curve

Note: only cubic and quadratic Bezier curves are supported. It means only one or two successive off-curve points are
allowed. Thefirst point of a curve must be on-curve. The last point must also be on-curveif it is Bezier polyline but is
not necessary for Bezier polygon.

Polygon Element
Polygon element is actually a closed polyline (including circular and Bezier polyline)
<polygon element> ::= ( 00 <polyline element>) | (01 <circular polyline element>)

| (10 <Bezier polyline element>)

Simple Shape Element

<simple shape element> ::= (0 <rectangle element>) | (1 <ellipse element>)
<rectangle element>::=<Point><Width><Height><rounded flag> (0 | (1 <Angle>))
<ellipse element>::=<Point><Width><Height> (0 | (1 <Angle>))

<Width> ::= <X> | <Offset X> ———; <Offset X> is used when <Offset Bit Use> existsin the <basic element
header>

; if the element isin global scope in compact coordinate mode, use unit of
. (global envelope width/ (number of X grid lines —1 ))decided-by-measurement
mode{see <basic-element-header>)




<Height>::= 0 | (1 <HeightValue>) ; 0 means the height is same as width, height will not be encoded

<HeightValue> ::= <Y> | <Offset Y>}<¥> ; <Offset Y> is used when < Offset Bit Use> existsin the <basic
element header> decided-by G

. if the element isin global scope in compact coordinate mode, use unit of
._(global envelope height/ (number of Y grid lines—1))

<rounded flag> ::= 0]1 ; O for straight corner, 1 for rounded corner

Special Shape Element

<special shape element> ::= <point>
00 ( <vertex> < diameter > (0 | ( (1 <angle>) ) ; regular polygon
| 01 ( <vertex> <vertex angle> < diameter > (0 | (1 <angle>)) ; star
| 10 ( <rectangle size> <rows> <columns>) ; grid
| 11 ; Feservednot used

<diameter > ::= <X> | <Offset X> ; diameter of circle or vertex
; <Offsat X> is used when <Offset Bit Use> existsin the <basic element

: header>

; if the element isin global scope in compact coordinate mode, use unit of
._(global envelope width/ (number of X grid lines—1))

<rectangle size>::= <width> <height>

<vertex>::= 000...111 ; number of vertex = <vertex> + 3

<vertex angle> ::= 00...11 ; 00 for O degree, O1 for 36 degree
; 10 for 60 degree, 11 for 90 degree

<rows> ::= 0000...1111 ; rows= <rows> + 1

<columns> ::= 0000...1111 ; columns = <columns> + 1

Text Element
<text element> ::= <point> <font size> <angle> <text code mode> { <char>}

; <point> istop-left corner of the text.

<font size> ::= <Y> | <Offset Y> ; <Offset Y> is used when <Offset Bit Use> existsin the <basic element

: header>

; if the element isin global scope in compact coordinate mode, use unit of
._(global envelope height/ (number of Y grid lines—1))

Local Envelope Element

<local envelope element> ::= ( 0 <local envelope description> <point>)
; local start
; <point> istop- left corner of the local envelope in global coordinates.
; Elementsin the local envelope scope use local coordinates and measurements

| 1 ;local end

<local envelope description> ::= <direction> <coordinate resolution> <MaxLocalXYInBits>

<direction> ;= 00 | ; Xand y axis are at same direction of the global envelop
01| ; X axisis at negative direction of x axis of the global envelop, and y at same direction
10 | ; Xand y axis are at negative direction of the global envelop
11 ; y axisisat negative direction of y axis of the global envelop, and x at same direction

<MaxLocalXYInBits> ::= 00...11 ; 00 for 3 hits(max value 7), 01 for 4 bits (max value 15),



10 for 5 hits (max value 31), 11 for 6 bits (max value 63)

Group Element

<group element> ::= (0 (0| (1 <transform>) ) <display>) ; start of group. Transformis optional
| 1 ; end of group
<display>:= 0|1 ; 0 —no display when render; 1 — display when render

Re-use Element

<re-use element> ::= <element index> ; point to the element to be re-used
; only <basic element>,<group element> and
; <re-use element> can be reused

( 0 <number of elements>) ; simple repeat (usually used in multi-frame cases)
(1 ; re-use with changes
<transform>

; re-use with transformation
0 | (1 <array parameter>) ; array. It should be performed asthe last step

0 | (1 <OverrideAttributeSet> )
)

<element index> ::= <index value> ; the element sequence number in whole drawing. Sart from 0.
<number of elements>::="unsigned 3-bits integer’ ; number of elements will be repeated when
encode

<array parameter> ::= <rows> [ <height> ] <columns> [ <width> ]
; <height> indicates whole height of the array, appears when <rows> ishon-zero
; <width> indicates whole width of the array, appears when <colunms> is non-zero

<OverrideAttributeSet> ::= <AttributeSet> ; override attributes

Frame Element
<Frame> ::= <KeeplLastFrameContentFlag><HasFilledColorFlag>[< fill color Filled-Color>]

; <fill color> is new background color for the frame

<KeepLastFrameContentFlag>::='unsigned 1-bit integer'

; keep the image of the last frame on the screen, or clear it

; value 0 - Do not keep last frame content.

; value 1 - Keep last frame content.
<HasFilledColorFlag> ::='unsigned 1-bit integer'

; value 0 - no filled color
: value 1 - hasfilled color

_ - newbackground-colorfor-the frame

Simple Animation Element

<simple animation element> ::= <cycle type>
(0] (1 <visibility parameter>)

(0] (1 <transform>) ; begin transform

(0] (1 <transform>) ; end transform

(0]1) ; 0 for no bouncing. 1 for bouncing

(0] 1 <rotation direction>) ;0 for no rotation or specified by <transform>.

; 1 for round rotation and will override angles defined in
; <transform>



<cycle type>:=0]1 ; 0 indicates short animation cycle; 1 indicateslong animation cycle
<visibility parameter> ::= <visibility timing>

<visibility timing> ::= 0000...1111 | 00000000...11111111
; One blinking cycleis divided into four equal time steps for short
; animation cycle or eight steps for long animation cycle. <visibility timing> isa map of time stepsin
; which O representsinvisible and 1 represents visible. Note that in above map, consequence time steps
; isfromleft to right, or fromfirst order to later order in bit stream.

<rotation direction>::= 0|1 ; 1 for clockwise rotating. O for counter-clockwise rotating

Note: for all individual valuesin the transform, linear interpolation is used.

Standard Animation Element
<standard animation element>::= <element index> <BeginTransform><EndTransform><Rotation Direction>
<Round><Begin Attribute><EndAttribute><BeginTime><Duration><ExistAfter>

<BeginTransform> ::= 0 | (1<Transform>) ; begin position

;0 — means use (start from) default transform:
; Angle=0, TranslateX=0, TranslateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0
;1 —means Transform follows

<EndTransform> ::= 0 | (1 <Transform>) ; end position

;0 —means use (end at) default transform
; Angle=0, TranslateX=0, TranslateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0

;1 — means Transform follows
<Rotation Direction>::=0]1 ;0 —counter clockwise
;1 — clockwise
<Round>:=0]|1 ;0 —rotate 360 degrees
;1—no rotation
<BeginAttribute> ::= 0 | (1 <Attribute Set>)
;0 — use default attribute set (starts from current attribute set)
;1 — Attribute Set follows
<EndAttribute> ::= 0 | (1 <Attribute Set>)
;0 — use default attribute set (ends at the current attribute set)
;1 —Attribute Set follows

<BeginTime> ::="unsigned 12-bit integer’ ;<BeginTime> isin units of 10ms
<Duration> ::= 'unsigned 12-bit integer’ ; <Duration> isin units of 10ms
<ExistAfter>:: =01 ; 0 —animation element will disappear after the animation is finished

; 1 —animation element will persist after the animation is finished

Note: for all individual valuesin the transform, linear interpolation is used. Smilarity, color interpolation uses linear
RGB color space. Out of range color values are allowed.

Extended Element
<Extended> ::= <SizeOfSize><Size><ExtendedElementType>{<payload>}

<SizeOfSize>::='unsigned_5_bit integer’



; the bit size of the Szefield
<Size>::='unsigned-<SizeOfSize>-hit integer’
; Size of extended element data after ExtendedElementType, in bytes
<ExtendedElementType>::="unsigned_8_bit integer’
; element type of extended element
<payload>::="unsigned_8 bit integer’
; encoded extended element data. The size should be the same as the Sze field of Extended, above.

Position and Measurement

<First Point>::=<point> ; first point of a polyline or polygon (including circular and
; Bezier polygons)
<Next Point> ::= <point> | ; when use absolute mode
<Offset> ; when use offset mode

:_in flat coordinate system, only offset mode is used.

<point> ::= <X> <Y>

<X> ::='sighed MaxXInBits2-bit integer’ ; when in flat coordinate mode and < XYAIlIPositive> = 0

| ‘unsigned MaxXInBits2-bit integer’ ; when in flat coordinate mode and < XYAlIPositive> = 1

| ‘unsigned MaxXInBits1+4-bit integer’ ; when in compact coordinate mode and in global scope

| ‘unsigned MaxLocalXYInBits+4-bit integer’ ; when in compact coordinate mode and in local scope

| ‘unsigned MaxXInBits0+3-bit integer’ ; when in character size WVG (use standard header)

| ‘unsigned MaxXYBits0+3-bit integer’ ; when in character size WG (use compact header)
<Y> ::='sighed MaxYInBits2-bit integer’ ; when in flat coordinate mode and < XYAllPositive> = 0

| 'unsigned MaxYInBits2-bit integer’ ; when in flat coordinate mode and < XYAlIPositive> = 1

| ‘unsigned MaxYInBits1+4-bit integer’ ; when in compact coordinate mode and in global scope

| ‘unsigned MaxLocalXYInBits+4-bit integer’ ; when in compact coordinate mode and in local scope

| ‘unsigned MaxYInBits0+3-bit integer’ ; when in character size WVG (use standard header)

| ‘unsigned MaxXYBits0+3-bit integer’ ; when in character size WG (use compact header)

; Note: in compact coordinate mode,<X> and <Y> do not use the maximum number of the unsigned integer
<Offset> ::= <Offset X> <Offset Y>
<Offset X> ::= <signed offset X> ; when used by <Next Point>

| <unsigned offset X> ; when used in other cases

<signed offset X> = 'signed OffsetXInBitsLevell-bit integer’
;when in flat coordinate mode and < offset bit use> = 0
| 'signed OffsetYInBitsLevel2-bit integer’
;when in flat coordinate mode and <offset bit use> = 1
| ‘signed 3-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0

| ‘signed 4-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0

<unsigned offset Y> ::= 'unsigned OffsetYInBitsLevell-bit integer’



;when in flat coordinate mode and <offset bit use> = 0
| 'unsigned OffsetYInBitsLevel2-bit integer’
;when in flat coordinate mode and <offset bit use> = 1
| ‘unsigned 3-bit integer’ ;when in compact coordinate mode and <offset bit use> = 0

| ‘unsigned 4-bit integer’ ;when in compact coordinate mode and <offset bit use> = 1



3GPP TSG-T2 #17 T2-020554
Vancouver, Canada, May 13-17, 2001

CHANGE REQUEST
* 23.040 CR 058 ¥ rev 3  Current version: 530 *

CR-Form-v5

For HELP on using this form, see bottom of this page or look at the pop-up text over the ¥ symbols.

Proposed change affects: & (U)SIM|:| ME/UE Radio Access Network|:| Core Network|:|

Title: ¥ WVG Clarifications for websafe color
Source: ¥ T2
Work item code: 8 MESS5-EMS Date: 3 15/05/2002
Category: #® F Release: 8 REL-5
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 The current version of WVG in EMS specification contains ambiguities in the
websafe color palette, which need to be clarified.
Summary of change: & Clarifications in both BNF and the description are made.

Consequences if ¥ Incorrect data format may lead to interoperability display inconsistencies when
not approved: using 8 hit color mode.

Clauses affected: ¥ Annex G 1.4, G.6, G.7 added

Other specs 3 Other core specifications ¥
affected: Test specifications
O&M Specifications

Other comments: ¥ None

How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G Specs/CRs.htm. Below is a brief summary:

1)  Fill out the above form. The symbols above marked 8 contain pop-up help information about the field that they are closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks" feature (also known as "track changes") when
making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with
the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed
text. Delete those parts of the specification which are not relevant to the change request.



Annex G (Normative):
WVG (Wireless Vector Graphics) Data Format

WV G (Wireless Vector Graphics) isacompact binary data format for vector graphics. WV G datais represented by a bit
stream, composed of a header, codec parameters and graphical elements. The bit representation of the drawing and
contained graphical elementsis designed such that the bit stream can be optimized for smallest possible size.

G.1.4 Color Schemes

WV G supports the following color schemes.

Black and White (2 Colors): black and white color.

2-bit Grayscales: four grayscales are defined as (0,0,0), (85,85,85), (170,170,170) and (255,255,255) in 24-bit RGB
color format.

4 Default Colors

6-bit RGB Color: it issimilar to 24-bit RGB color definition but uses only 2 bitsto represent asingle color, in
which value 0, 1,2 and 3 represent 8-bit color value 0, 85, 170 and 255 respectively.

6-bit RGB Color Using 2™ Palette

8-bit W3C-websafe color

12-bit and 24-bit RGB color

There are 2 optional drawing pensin WV G, stroke pen and fill pen. Stroke pen and fill pen can be specified with one of
the colors defined using the scheme. When the stroke pen is not defined, BLACK should be used for strokes. When the
fill penisnot defined, no fill should be applied.



G.6 Data Format BNF

Color

<color configuration> ::= <color scheme> <default colors>

<color scheme> ::= 00 ; black and white
| 010 ; 2-bit gray scale
| 011 ; 2-bit predefined color. 4 color value 00, 01, 10, 11 are

; mapped to RGB color (0,0,0), (255,0,0), (0,255,0) and
; (0,0,255) respectively

| 100 ; 6-bit RGB color

| 101 ; W3C-websafe color

| 1100 <6-bit color palette> ; 6-bit RGB color using 2™ color palette
| 1101 <8-bit color palette> ; W3C-websafe color using 2nd palette
| 1110 ; for 12 bits color mode

| 1111 ; for 24 bits color mode

<6-bit color palette> ::= 00000...11111
; number of color. Maximum 32 color entries
{<6-bit RGB color>} ; specify color value from 0 to “ number of color” -1

<8-bit color palette> ::= 0000000...1111111
; humber of color. Maximum 128 color entries
{ <8-bit websafe color>} ;specify color value from 0 to “ number of color” -1

; Note: the decoder will decide number of bits used by <indexed
: RGB/websafe color> <indexed color> use 1 to 7 bitsif <number of
;color>is 2,3..4,5...8,9...16, 17...32, 33...64, 65...128.

<draw color> ::= <b/w color> ; when color scheme is 00

| <grayscale> ; when color schemeis 010

| <2-bit predefined color> ; when color schemeis 011

| <6-bit RGB color> ; when color schemeis 100

| <8-bit websafe color> ; when color schemeis 101

| <indexed RGB color> ; when color schemeis 1100

| <indexed websafe color> ; when color schemeis 1101

| <12 hit RGB color> ; when color schemeis 1110

| <24 bit RGB color> ; when color schemeis 1111
<b/w color> =0 | ; white

1 ; black
<grayscale> ::= 00...11 ; 00 for 24-bit RGB color (0,0,0), 01 for 24-bit RGB color (85,85,85)

; 10 for 24-bit RGB color (170,170,170), 11 for 24-bit RGB color (255,255,255)

<2-bit predefined color> ::= 00...11 ;00 for 24-bit RGB color (0,0,0), 01 for 24-bit RGB color (255,0,0)

;10 for 24-bit RGB color (0,255,0), 11 for 24-bit RGB color (0,0,255)

<6-bit RGB color> ::= <2-bit R> <2-bit G> <2-bit B>
<indexed RGB color> ::= (0 | 1) | 00...11 | 000...111 | 0000...1111 | 00000...11111

; map to 6-bit RGB color value defined in <6-bit color palette>
<8-bit websafe color> ::= 00000000...11111111

; See G.7 for websafe color palette definition
<indexed websafe color>::=(0]1) | 00...11 | 000...111 | 0000...1111 |

00000...11111 | 000000...111111 | 0000000...1111111

; map to 8-bit websafe color value defined in <8-bit color palette>




<2-bit R> ::= <2-bit color value> ; Red color value

<2-bit G> ::= <2-bit color value> ; green color value

<2-bit B> ::= <2-bit color value> ; blue color value

<2-hbit color value> ::= 00...11 ; 00, 01, 10 and 11 for color value 0, 85, 170 and 255

; defined in 0-255 color range respectively
<12-bit RGB color> ::= <4-bit R> <4-bit G> <4-bit B> ;

<4-bit R> ::= <4-bit color value> ; Red color value

<4-bit G> ::= <4-bit color value> ; green color value

<4-bit B> ::= <4-bit color value> ; blue color value

<4-bit color value> ::= 0000...1111 ; left shift by 4 to convert to 24 bit color value

<24-bit RGB color> ::= <8-bit R> <8-bit G> <8-bit B> :

<8-hit R> ::= <8-bit color value> ; Red color value

<8-bit G> ::= <8-hit color value> ; green color value

<8-bit B> ::= <8-bit color value> ; blue color value

<8-bit color value> ::= 00000000...1111111 ; intensity value of color value

<default colors> := (0| (1 <default line color>)) ; useblack when first bitisO
(0] (1 <default fill color>)) ; use black when first bitisO

(0] (1 <background color>)) ; use white when first bitisO

; If above color(s) are not

; specified, use BLACK as <default line color> and <default fill color>, and use
; WHITE as <background color>.

<default line color> ::= <draw color>
<default fill color> ::= <draw color>

<background color> ::= <draw color>

Codec Parameters

G.7 Web Safe Color Palette

‘Websafe color palette can be defined asin following C syntax using 24-bit RGB color (in form of {red, blue, green} ).
Thefirst index of the array indicates value of <8-bit websafe color>

int websafePalette] 256] [ 3] =

{

{ 255, 255, 255}, { 255, 204, 255}, { 255, 153, 255}, { 255, 102, 255},
{255, 51,255}, {255, 0,255}, { 255,255,204}, {255, 204,204},
{ 255, 153,204 }, { 255, 102, 204}, { 255, 51,204}, { 255, 0,204},
{ 255, 255, 153}, { 255, 204, 153}, { 255, 153, 153}, { 255, 102, 153},
{255, 51,153},{ 255, 0,153}, {204, 255, 2551}, { 204, 204, 255},
{204, 153, 255}, { 204, 102, 255}, { 204, 51,255}, { 204, 0, 255},
{204, 255, 204 }, { 204, 204, 204 }, { 204, 153, 204 }, { 204, 102, 204 },
{204, 51,204},{204, 0,204}, {204, 255,153}, {204, 204, 153},
{204, 153, 153}, { 204, 102, 153}, { 204, 51,153}, {204, 0, 153},




{ 153,255, 255}, { 153, 204, 255}, { 153, 153, 255}, { 153, 102, 255},

{153, 51,255},{ 153, 0,255}, {153, 255,204}, { 153, 204, 204 },
{153, 153,204 },{ 153, 102, 204 }, { 153, 51,204}, { 153, 0,204},
{ 153, 255, 153}, { 153, 204, 153 }, { 153, 153, 153}, { 153, 102, 153 },

{153, 51,153},{ 153, 0,153}, {102, 255, 255}, { 102, 204, 255},
{102, 153,255}, { 102, 102, 255}, { 102, 51,255}, {102, 0,255},
{102, 255, 204 }, { 102, 204, 204 }, { 102, 153, 204 }, { 102, 102, 204 },

{102, 51,204%},{ 102, 0,204},{102, 255,153}, { 102, 204, 153},
{102, 153, 153}, { 102, 102, 153}, { 102, 51,153}, {102, 0,153},
{ 51,255,255}, { 51,204,255},{ 51,153,255}, { 51,102, 255},
{ 51, 51,255},{ 51, 0,255},{ 51,255,204}, { 51, 204, 204 },

{ 51,153,204},{ 51,102,204}, { 51, 51,204}, { 51, 0,204},

{ 51,255,153}, { 51,204,153}, { 51,153, 153},{ 51, 102, 153},
{ 51, 51,153},{ 51, 0,153},{ 0,255,255},{ 0,204,255},

{ 0,153,255},{ 0,102,255},{ O, 51,255},{ O, 0,255},

{ 0,255,204}, { 0,204,204} { 0,153,204},{ 0,102,204},
{
{

0,51,204},{ 0, 0,204},{ 0,255,153},{ 0,204,153},
0,153,153}, { 0,102, 153},{ O, 51,153},{ 0O, 0,153},
{ 255, 255, 102}, { 255, 204, 102 }, { 255, 153, 102 }, { 255, 102, 102 },

{ 255, 51,102}, {255, 0,102}, {255,255, 51}, { 255, 204, 51},

{ 255,153, 51},{255,102, 51}, {255, 51, 51},{255 O, 51},

{ 255,255, 0}, {255,204, 0},{ 255,153, 0},{255 102, 0},
{255, 51, 0},{255, 0, 0},{204, 255,102}, { 204, 204, 102 },

{ 204,153,102}, { 204, 102, 102}, { 204, 51,102}, {204, 0,102},

{ 204, 255, 51}, {204,204, 51}, {204, 153, 51},{ 204,102, 51},
{204, 51, 51},{204, O, 51},{204,255, Q},{204,204, 0},
{204,153, 0},{204,102, 0}.{204, 51, 0},{204, O, O},

{ 153, 255, 102}, { 153, 204, 102}, { 153, 153, 102}, { 153, 102, 102 },

{153, 51,102},{ 153, 0,102}, {153, 255, 51}, { 153, 204, 51},
{153,153, 51},{ 153,102, 51},{ 153, 51, 51},{ 153, 0, 51},

{ 153,255, 0},{ 153,204, 0},{ 153,153, 0},{ 153,102, 0},
{153, 51, 0},{153, 0, 0},{102, 255,102}, { 102, 204, 102 },
{102, 153,102}, { 102, 102, 102}, { 102, 51, 102},{102, 0,102},
{102, 255, 51},{102,204, 51},{102, 153, 51},{102, 102, 51},
{102, 51, 51},{102, O, 51},{102,255, 0}, {102 204, 0},
{102,153, 0},{102,102, 0},{102, 51, 0},{102, O, O},

{ 51,255,102},{ 51,204,102}, { 51,153,102}, { 51,102, 102},

{ 51, 51,102},{ 51, 0,102},{ 51,255, 51},{ 51,204, 51},
{ 51,153, 51},{ 51,102, 51},{ 51, 51, 51},{ 51, O, 51},

{ 51,255, 0},{ 51,204, 0},{ 51,153, 0}, { 51,102, O},
{51, 51, 0},{51 0, 0}.{ 0,255,102}, { 0,204,102},

{ 0,153,102},{ 0,102,102}.{ 0O, 51,102}.{ O, 0,102},
{ 0,255, 51},{ 0,204, 51},{ 0,153 51},{ 0,102, 51},

{ 0,51 51},{ 0 0,51},{ 0,255 0}.,{ 0,204, 0},

{ 0,153 0}.,{ 0,102, 0}.{ 0,51, O}.{ 17, 17, 17},

{ 34, 34, 34}.{ 68, 68, 68},{ 85 85 85}, {119, 119,119},
{136,136, 136},{ 170, 170,170}, { 187, 187, 187 }, { 221, 221, 221 },
{ 238,238,238}, {192,192,192},{ 128, 0, 0},{128, 0,128},
{0,128 0}.,{ 0,128,128},{ 0, O, 0},{ O, 0, 0},
{00 0}){OO 0}{O 0 0},{ 0 0, O},

{00 0}){OO 0}{O 0 0},{ 0 0, O},

{00 0}){OO 0}{O 0 0},{ 0 0, O},

{00 0}){OO 0}{O O 0},{ 0 0, 0},

{00 0}.{0 0 0}{O0 0 0},{ 0 0 0},

{00 0}.{0 0 0}{O O 0},{ 0 0 O}

I
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G.6 Data Format BNF

Standard Animation Element

<standard animation element>::= <element index> <BeginTransform><EndTransform><Rotation Direction>
<Round><Begin Attribute><EndAttribute><BeginTime><Duration><ExistAfter>

<BeginTransform> ::= 0 | (1<Transform>)

;0 — means use (start from) default transform:
; Angle=0, TranslateX=0, TranslateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0
;1 —means Transform follows

<EndTransform> ::= 0 | (1 <Transform>)

;0 —means use (end at) default transform
; Angle=0, TranslateX=0, TransateY=0, ScaleX=256, ScaleY=256, Cx=0, Cy=0

;1 —means Transform follows
<Rotation Direction>::=0]1 ;0 —counter clockwise
;1 —clockwise
<Round>:=0]|1 ;0 —rotate 360 degrees
;1 —no rotation
<BeginAttribute> ::= 0 | (1 <Attribute Set>)
;0 — use default attribute set (starts from current attribute set)
;1 — Attribute Set follows
<EndAttribute> ::= 0 | (1 <Attribute Set>)
;0 — use default attribute set (ends at the current attribute set)
;1 —Attribute Set follows
<BeginTime> ::="unsigned 12-bit integer’
<Duration> ::= 'unsigned 12-bit integer’

<ExistAfter> :: = 0 | ( 1 <AnimationRepeat>) ————; 0—animation element will disappear after the
animation is finished

; 1 —animation element will persist after the animation is finished

<AnimationRepeat>::= 0 | ( 1 <Bouncing>) : 0 —no repeat, animated element will stay
. at <EndTransform>

. 1 —animation will repeat, duration will be <Duration>
<Bouncing>:=0]1 : 0 —no bouncing, animation will repeat as from begin

: position to end position

: 1 —repeat with bouncing. Animation will be

: repeated as end position ->

; begin position, then begin position->end position,

: then end position->begin position ...

Extended Element
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G.2.4 Special Shape Elements

There are 3 types of special shapes. Each shape has a reference point that determines its position. All special shapes
have the reference point at its center. Shapes may have other parameters. These shapes include:

» Regular Polygon: aregular polygon has equal length of all its edges. Initsoriginal position, the bottom edge of
the regular polygon should be aligned horizontally. A rotate angle can be optionally specified. Regular Polygon
parameters include the number of vertex, the diameter of the reference circle and angle of rotation.

» Star: adstar isdefined by the number of corner vertex, the diameter of the reference circle, vertex angle and angle
of rotation. Inits origina position, the bottom edge, which formed by two vertexes of the star, should be aligned
horizontally. A rotate angle can be optionally specified. Vertex angles are predefined as 0, 36, 60, 90 degrees.

vertex angle

If the vertex angle is 0, asingle line from center to vertex shall be drawn.

e Grid: agridisanumber of evenly distributed perpendicular lines. Its parameters include height, width, angle and
number of rows and columns (up to 16).

A specia shape element has its reference point at its center.



G.6 Data Format BNF

Special Shape Element

<special shape element> ::= <point>_<angle>

00 ( <vertex> < diameter >{(0-H{L<angle>)) ; regular polygon
| 01 ( <vertex> <vertex angle> < diameter >{0-} {1 <angle>)) ; star
| 10 ( <rectangle size> <rows> <columns>) ; grid
| 11 ; reserved

<diameter > :;= <X> | <Offset X> ; diameter of circle or vertex

<rectangle size>::= <width> <height>

<vertex> ::= 000...111 ; number of vertex = <vertex> + 3

<vertex angle> ::= 00...11 ; 00 for O degree, 01 for 36 degree
; 10 for 60 degree, 11 for 90 degree

<rows> ::= 0000...1111 ;rows= <rows> + 1

<columns> ::= 0000...1111 ; columns = <columns> + 1

Text Element
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1.1 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

« For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies._In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] GSM-3GPP TR 01.04: "Digita cellular telecommunication system (Phase 2+); Abbreviations and
acronyms'.
2] 3GPP TS 22.003: "Digital cellular telecommunication system (Phase 2+); Teleservices supported

by a GSM Public Land Mobile Network (PLMN)".

[3] 3GPP TS 23.038: "Digital cellular telecommunication system (Phase 2+); Alphabets and
language-specific information”.

[4] 3GPP TS 23.040: "Digital cellular telecommunication system (Phase 2+); Technical realization of
the Short Message Service (SMS) Point to Point (PP)".

[5] 3GPP TRS 03.47 Version 7.0.0: "Digital cellular telecommunication system (Phase 2+); Example
protocol stacks for interconnecting Service Centre(s) (SC) and Mobile-services Switching
Centre(s) (MSC)".

[6] 3GPP TRS 03.49 Version 7.0.0: "Digita cellular telecommunication system (Phase 2+); Example
protocol stacks for interconnecting Cell Broadcast Centre (CBC) and Mobile-services Switching
Centre (MSC)".

[7 3GPP TS 04.12: "Digital cellular telecommunication system (Phase 2+); Short Message Service

Cell Broadcast (SMSCB) support on the mobile radio interface".

[8] 3GPP TS 05.02: "Digital cellular telecommunication system (Phase 2+); Multiplexing and multiple
access on the radio path”.

[9] 3GPP TS 27.005: "Digital cellular telecommunication system (Phase 2+); Use of Data Terminal
Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short Message
Service (SMS) and Cell Broadcast Service (CBS)".

[10] 3GPP TS 08.52: "Digital cellular telecommunication system (Phase 2+); Base Station
Controller - Base Transceiver Station (BSC - BTS) interface Interface principles”.

[171] 3GPP TS 08.58: "Digital cellular telecommunication system (Phase 2+); Base Station
Controller - Base Transceiver Station (BSC - BTS) interface Layer 3 specification”.

[12] CCITT Recommendation X.210: "Open systems interconnection layer service definition
conventions'.

[13] 3GPP TS 08.08: "MSC-BSS Interface Layer 3 specification”.

[14] 3GPP TS 23.042: "Compression algorithm for text messaging services'.

[15] 3GPP TS 03.48: "Digital cellular telecommunications system (Phase 2+); Security Mechanisms for

the SIM application toolkit; Stage 2".
[16] 3GPP TS 25.331: "RRC Protocol Specification".
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[17] 3GPP TS 25.401: "UTRAN Overall Description”.

[18] 3GPP TS 31.102: "Characteristics of the USIM Application”.

[19] 3GPP TS 25.324: "Radio Interface for Broadcast/Multicast Services'.
[20] 3GPP TR 21.905: "3G Vocabulary".

1.2 Abbreviations

Abbreviations used in the present document are listed in GSM3GPP TR 01.04 [1] and 3GPP TR 21.905 [20].

2 General description

The CBS service is analogous to the Teletex service offered on television, in that like Teletex, it permits a number of
unacknowledged general CBS messages to be broadcast to all receivers within a particular region. CBS messages are
broadcast to defined geographical areas known as cell broadcast areas. These areas may comprise of one or more cells,
or may comprise the entire PLMN. Individual CBS messages will be assigned their own geographical coverage areas by
mutual agreement between the information provider and the PLMN operator. CBS messages may originate from a
number of Cell Broadcast Entities (CBEs), which are connected to the Cell Broadcast Centre. CBS messages are then
sent from the CBC to the cells, in accordance with the CBS's coverage requirements.

A CBS page comprises of 82 octets, which, using the default character set, equates to 93 characters. Other Data Coding
Schemes may also be used, as described in 3GPP TS 23.038 [3]. Up to 15 of these pages may be concatenated to form a
CBS messagee. Each page of such CBS message will have the same message identifier (indicating the source of the
message), and the same serial number. Using thisinformation, the MS/UE is able to identify and ignore

re-broadcasts of already received messages.

CBS messages are broadcast cyclically by the cell at afrequency and for a duration agreed with the information
provider. The frequency at which CBS messages are repeatedly transmitted will be dependent on the information that
they contain; for example, it islikely that dynamic information such as road traffic information, will require more
freguent transmission than weather information. The repetition period will also be affected by the desire for CBS
messages to be received by high speed mobiles which rapidly traverse cells.Reception of CBS messages for aMS/UE is
not arequirement if it is connected in the CS domain. It should be possible for a UE to receive messagesiif it is
connected in the PS domain and no datais currently transmitted.

CS-Domain CS-Connected CS-Ildle CS-ldle
PS-Domain - PS-Idle PS-Connected
Reception of CBS Not possible Possible Depends on RRC
Message mode

NOTE: Incasethe UEisin CS-ldle and PS-Connected Mode it depends on the Radio Resource Control State
whether reception of CBS messages is possible. The relevant states are described in 3GPP 25.331 [16].

GSM only [CBS messages may be broadcast on two different cell broadcast channels, which are characterized by
different QoS. A MSis aways able to read the basic channel (see [8]). The reading of the extended channel may collide
with other tasks of the MS. Therefore the probability of receiving a CBS message on the extended channel is smaller
than on the basic channel. The reading of the extended channel for MSs s optional. The scheduling on the channels will
be done independently].

To permit mobiles to selectively display only those CBS messages required by the M S/UE user, CBS messages are
assigned a message class which categorises the type of information that they contain and the language (Data Coding
Scheme) in which the CBS message has been compiled. Through the use of appropriate MMI, the user is then able to
ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar
language.
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3 Network Architecture

The chosen network architectures differs for GSM and UMTS. In subclause 3.1 the GSM network architectureis
descripted, in subclause 3.2 the UM TS network architecture.

3.1 GSM Network Architecture

The basic network structure of CBS is depicted by figure 1.

outside scope of GSM Specs. inside scope of GSM Specs.
BTSs
3 4
I l MSs
L |
1 3 4
CBE 2 MSs
BSC
CBC 3 4
MSs
CBE 1 2
2
Figure 1

- message transfer on link 1 is outside the scope of GSM-3GPP Sspecifications;
- message transfer on link 2 is described in subclause 9.1;
- message transfer on link 3 is described in GSM3GPP TS 08.58;

- message transfer on link 4 is described in GSM3GPP TS 04.12 and the timing of messages transferred on link 4
isdescribed in GSM3GPP TS 05.02.

3.2 UMTS Network Architecture

The basic network structure of CBS is depicted by figure 2.

: UTRAN
UE = NodeB Broadcast

; RNC Center

1| NodeB
all ; (CBC)

: lub : :

Uu luBC 1
Figure 2
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The basic network structure replaces the GSM BSS with the UTRAN containing the RNC and the Node B. The cell
broadcast center (CBC) is part of the core network and connected to a routing node e.g. a 3G SGSN viathe Bc reference
point. Thus the CBC can reach every RNC viathe user plane of the luinterface. On the logical interface between the
CBC and the RNC a mandatory protocol shall be defined. The other UTRAN related interfaces are described in the
according UTRAN specifications based on the RAN 2 TR 25.925. Based on this architecture and the current
requirements for cell broadcast the core network elements like MSC, VLR, HLR etc are not involved for the service
delivery.

4 CBE Functionality

The functionality of the CBE is outside of the scope of GSM and UM TS Specifications; however it is assumed that the
CBE isresponsible for all aspects of formatting CBS, including the splitting of a CBS message into a number of pages.

5 CBC Functionality

GSM only [Asin GSM the CBC (and any originating point for CBS messages) is regarded as a node outside the PLMN,
only the requirements placed upon the CBC by CBS functionality are specified by this specification.

In UMTS the CBC isregarded to be integrated as a node into the core network.

The CBC may be connected to several BSCS/RNCs. The CBC may be connected to several CBEs. The CBC shall be
responsible for the management of CBS messages including:

- alocation of seria numbers;
- modifying or deleting CBS messages held by the BSC/RNC;

- initiating broadcast by sending fixed length CBS messages to a BSC/RNC for each language provided by the cell,
and where necessary padding the pages to a length of 82 octets [see GSM3GPP TS 03.38];

- determining the set of cells to which a CBS message should be broadcast, and indicating within the Serial
Number the geographical scope of each CBS message;

- determining the time at which a CBS message should commence being broadcast;

- determining the time at which a CBS message should cease being broadcast and subsequently instructing each
BSC/RNC to cease broadcast of the CBS message;

- determining the period at which broadcast of the CBS message should be repeated;
- determining the cell broadcast channel, on which the CBS message should be broadcast.

To work efficiently on the interfaces, the BSC/RNC - which is normally controlling more than one cell of a broadcast
area - should be used as a concentrator as far as CBS message handling is concerned. Hence, the CBC should work on
lists of cells when issuing CB related requests towards the BSC/RNC.

6 BSC/RNC Functionality

The BSC/RNC shall interface to only one CBC. A BSC may interface to several BTSs as indicated by GSM3GPP
TS08.52. A RNC may interface to several Node Bs.
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The BSC/RNC shall be responsible for:

BSC RNC

interpretation of commands from the CBC;

storage of CBS messages;

scheduling of CBS messages on the CBCH; | Scheduling of CBS messages on the CBS
related radio resources

providing an indication to the CBC when the desired repetition period cannot be achieved,;

Providing to the CBC acknowledgement of successful execution of commands received from the
CBC;

Reporting to the CBC failure when a command received from the CBC is not understood or
cannot be executed;

routing CBS messages to the appropriate Routing CBS messages

BTSs;

Transferring CBS information to each The Node B has no functionality regarding
appropriate BTS via a sequence of 4 SMS CBS. Thisimpliesthat CBS messages do not
BROADCAST REQUEST messagesor 1 SMS | have to be transmitted explicitely to the Node
BROADCAST COMMAND message (see Bsfor further processing.

GSM3GPP TS 08.58), indicating the channel
which shall be used.

optionally generating Schedule Messages, Generating Schedule Messages, indicating the
indicating the intended schedul e of intended schedul e of transmissions (see 3GPP
transmissions (see GSM3GPP TS 04.12); TS 25.324). The conversion of GSM related
CB DRX Information is afunction of the RNC
(3GPP TS 25.401 [17]).

optionally receiving CBCH Load Indication | not applicable
messages and reacting by broadcasting a burst of
scheduled CBS messages or by suspending the
broadcast for a period indicated by BTS (see
GSM3GPP TS 08.58);

To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell lists as
far as applicable.

7 BTS Functionality

Only GSM [The BTS isresponsible for conveying CBS information received via SMS BROADCAST REQUEST or
SMS BROADCAST COMMAND messages over the radio path to the MS.

- optionally generating CBCH L oad Indication messages, indicating an underflow or overflow situation on the
CBCH (see GSM3GPP TS 08.58).

8 MS/UE Functionality

Only GSM [The MSisresponsible for recombination of the blocks received viathe radio path to reconstitute the CBS
message.]
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The precise method of display of CBS messages is outside the scope of GSM Specifications, however it is assumed that
an MS/UE will:

MS UE

discard sequences transferred viatheradio | Discard corrupt CBS messages received on the
path (see GSM3GPP TS 04.12) which do not radio interface
consist of consecutive blocks;

have the ability to discard CBS information which is not in a suitable data coding scheme;

Have the ability to discard a CBS message which has a message identifier indicating that it is of
subject matter which is not of interest to the MS;

Have the ability to ignore repeat broadcasts of CBS messages already received (message has not
changed since it was last broadcast i.e. sequence number has not changed within the message's
indicated geographical area);

have the ahility to transfer a CBS message to an external device, when supported ;

optionally enter CBS DRX mode based Enter CBS DRX mode based upon received
upon received Schedule Messages (see Schedule Messages (see 3GPP TS 25.324)
GSM3GPP TS 04.12);

optionally skip reception of the remaining not applicable
block(s) of a CBS message which do(es) not
contain cell broadcast information (see
GSM3GPP TS 04.12);

Optionally read the extended channel Not applicable for UMTS.

enable the user to activate/deactivate CBS through MMI

Enable the user to maintain a“search list” and receive CBS messages with a Message Identifier in
the list while discarding CBS messages with a Message I dentifier not in the list

allow the user to enter the Message Identifier viaMMI only for the 1000 lowest codes

be capable of receiving CBS messages consisting of up to 15 pages

9 Protocols and Protocol Architecture

9.1 Requirements on the Radio Access Network

9.1.1 GSM Radio Access Network

Commands interpreted by the BSC will result in a sequence of 4 SMS BROADCAST REQUEST messagesor 1 SMS
BROADCAST COMMAND message being sent to aBTS, which in turn result in a sequence of 4 blocks each 22 octets
long being transferred viathe BTS-M S interface (see GSM3GPP TS 04.12).

With the SMS BROADCAST REQUEST mode of operation, the 88 octet fixed length CBS page which is specified in
Subclause 9.3 is split into four 22 octet blocks which are carried in SMS BROADCAST REQUEST messages as
follows:

octets 1-22 are transferred in the 1% SMS BROADCAST REQUEST
with a sequence number (see GSM3GPP TS 04.12) indicating first block;

octets 23-44 are transferred in the 2™ SMS BROADCAST REQUEST
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| with a sequence number (see GSM3GPP TS 04.12) indicating second block;

octets 45-66 are transferred in the 3 SMS BROADCAST REQUEST
with a sequence number (see GSM3GPP TS 04.12) indicating third block;

octets 67-88 are transferred in the 4" SMS BROADCAST REQUEST
with a sequence number (see GSM3GPP TS 04.12) indicating fourth block.

| Figure 3 illustrates the protocol architecture and the scope of the various GSM-3GPP Sspecifications for the SMS
BROADCAST REQUEST mode of operation.

3G TS 23.041

i 3G TS 23.041 Section 9.4
Section 9.2

GSM 08.58 GSM 04.12

CBC BSC BTS MSs

Write-Replace
SMS BROADCAST REQUEST 1

Report-Success

SMS BROADCAST REQUEST 2

SMS BROADCAST REQUEST 3

SMS BROADCAST REQUEST 4

Figure 3

With the SMS BROADCAST COMMAND mode of operation, the BSC sends to the BTS in one single message the 88
octet fixed length CBS page. The BTS then splits the page into four 22 octet blocks, adds the sequence number
(see GSM3GPP TS 04.12) and transmits the four resulting blocks on the air.

Figure 4 illustrates the protocol architecture and the scope of the various 3GPPGSM Sgpecifications for the SMS
BROADCAST COMMAND mode of operation.
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3G TS 23.041
Section 9.2

3G TS 23.041 Section 9.4

GSM 08.58 GSM 04.12

CBC BSC BTS MSs

Write-Replace
SMS BROADCAST COMMAND

Report-Success

Figure 4

9.1.2 UMTS Radio Access Network

Commands interpreted by the RNC will result in one SMS BROADCAST COMMAND sent to the UE. The CBS
messages are compl etely transparent to the Node B, i.e. no manipulation of the data like e.g. fragmentation is done at the
Node B.
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3G TS 23.041

. 3G TS 23.041 Section 9.4
Section 9.2

3G TS 25.324

CBC RNC NODE-B UEs

Write-Replace
SMS BROADCAST COMMAND

Report-Success

9.1.3 UMTS Protocol Overview

CB Appl. 1 CB Appl. 1
CB Appl. 2 CB Appl. 2/3 CB Appl. 3
TCP/UDP TCP/UDP

IP IP

L2 L2

L1 luBC L1

UE RNC CBC

Figure 5

9.2 Requirements on the CBC-interfaces CBC-BSC and CBC-
RNC

The requirements are described by primitives. The term primitive is used to indicate "an abstract, implementation
independent interaction between a service user and a service provider" (see CCITT X.210). For the CBC-BSC/RNC
interface, the service provider would be the protocol interconnecting CBC and BSC/RNC. A Primitive may therefore be
viewed as an abstract, implementation independent request/indication or response/confirm interaction between the
service user (CBC or BSC/RNC) and the service provider (protocol). A set of primitives for use between the CBC and
BSC/RNC is specified appropriate to the functionality assigned to the CBC and BSC/RNC in clauses 5 and 6. In order
to allow future extensions to the primitives, where possible a primitive shall not be rejected because a parameter is not

recognised; the recipient shall ignore the parameter in question and process the remainder of the primitive’s parameters
asusual.

The following table gives an overview over the exisiting primitives:
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Name Originator Type Reference
WRITE-REPLACE CBC Request/Indication 9.2.2
KILL CBC Request/Indication 9.2.3
REPORT BSC/RNC Response/Confirm 9.24
STATUS-LOAD-QUERY CBC Request/Indication 9.25
STATUS-LOAD-QUERY BSC/RNC Response/Confirm 9.2.6
STATUS-MESSAGE-QUERY CBC Request/Indication 9.2.7
STATUS-MESSAGE-QUERY BSC/RNC Response/Confirm 9.2.8
REJECT BSC/RNC Response/Confirm 9.2.9
RESTART-INDICATION BSC/RNC Request/Indication 9.2.10
RESET CBC Request/Indication 9.2.11
FAILURE-INDICATION BSC/RNC Request/Indication 9.2.12
SET-DRX CBC Request/Indication 9.2.13
SET-DRX-REPORT BSC Response/Confirm 9.2.14
CAPACITY-INDICATION RNC Request/Indication 9.2.15

GSM only [No mandatory protocol between the CBC and the BSC is specified by GSM, thisis a matter of agreement
between CBC and PLMN operators. 3GPP TR GSM-03.49 [6] (see also annex A of the present document) provides
example protocol stacks using the primitives defined as follows.]

In UMTS the CBC isintegrated into the Core Network.This implies a mandatory protocol between CBC and RNC.

NOTE: Inthefollowing definitions, M indicates "mandatory parameter" and O indicates "optional parameter”.

9.2.1 Identification of a CBS message

In GSM within a CBC-BSC interface, a CBS message is uniquely identified by the quartet (Message |dentifier, Serial
Number, Cell Identifier, Channel Indicator).

In UMTS within the CBC-RNC interface, a CBS message is uniquely identified by the triplet (Message Identifier, Serial
Number, Cell Identifier).

This means that even when two CBS messages have the same semantic containts (for example the same weather
forecast) but in different languages or coding schemes, they are considered as different and must therefore be identified
by a different quartet.

The Serial Number (Old-Serial-Number or New-Serial-Number) is managed cyclically and therefore this does not
prevent the re-use of the same quartet for a different CBS message when the serial number have been incremented a
sufficient number of times. How to manage the ambiguity is described subsequently.

This unique identification of a CBS message across the CBC-BSC interface isused in all the primitives defined
hereafter. This means that the quartet/triplet will be implicitly or explicitly present in every interface primitive which
appliesto a given CBS message.

This unique quartet/triplet will be referred in the rest of the document as the « message reference ».
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9.2.2 WRITE-REPLACE Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 (0]
New-Serial-Number 9.3.3 M

Cell-List 9.35.1 M

GSM only [Channel Indicator 9.3.6 0]|
Category 9.3.7 (0]
Repetition-Period 9.3.8 M
No-of-Broadcasts-Requested 9.3.9 M
Number-of-Pages 9.34 M

Data Coding Scheme 9.3.18 M
CBS-Message-Information-Page 1 9.3.19 M
CBS-Message-Information-Length 1 9.3.20 M
CBS-Message-Information-Page 2 9.3.19 (0]
CBS-Message-Information-Length 2 9.3.20 (0]
CBS-Message-Information-Page n 9.3.19 (0]
CBS-Message-Information-Length n 9.3.20 (0]

This primitive is sent by the CBC to the BSC/RNC. As this primitive can be used either to broadcast a new CBS
message or replace a CBS message already broadcast, the CBC will use the presence and content of the
Old-Serial-Number and New-Serial-Number fieldsin this primitive to instruct the BSC/RNC as follows:

- Old-Serial-Number not present/New-Serial-Number present.

- Thisisawrite request which will be interpreted by the BSC/RNC as an instruction to broadcast a new CBS
message in all the cells of the Cdll list.

- GSM only [The CBS message will be broadcasted on the channel derived by the Channel Indicator (see the
section on parameters that describes the implicit value of the Channel Indicator when not present in the CBS

message)].
The following table identifies the BSC/RNC' s behaviour:

SuccesyFailure of write BSC/RNC behaviour
request

The BSC/RNC compl etes the following parameters to be returned in the

Report PDU:
Success

e a'0 vaueisentered in the number of broadcasts completed list for
the cell

* noentry ismadein thefailurelist for the cell

The BSC/RNC compl etes the following parameters to be returned in the
Report PDU:

) ¢ no entry is made in the number of broadcasts completed list for the
Failure cell

e anentry ismadein the failure list for the new CBS message
identifying the failure cause for the cell

- The BSC/RNC will build as many message references as the number of cellsin the list. These message references
will be used in particular in the subsequent primitives.
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- When amessage reference is already known by the BSC/RNC for certain cellsin thelist (even if the Update field
of the Serial-Number is different), the primitive will be rejected for those cells with the cause « message
reference already used ». The list of cells where the message reference is not valid will be provided in the failure
list of the REPORT primitive. For these cells no entry will be made in the number of broadcasts completed
parameter.

- Old-Serial-Number present/New-Serial-Number present.

- Thisisareplace request which will be interpreted by the BSC/RNC as akill request for the CBS message with
the old serial number, followed by awrite request for the CBS message with the new serial number. The handling
of the new serial number in the write part of this request, is as described above in the write request where no Old-
Serial-Number is supplied. These two kill and write requests are executed sequentially. If the kill request is
unsuccessful, the BSC/RNC does not proceed to execute the write request. The kill request will stop broadcast of,
and cause al information currently associated with the combination of message identifier, old serial number,
GSM only [Channel Indicator] and the list of cellsin the Cell list to be deleted from the cells in the BSC/RNC
(i.e. for all cells provided in the Cell-List parameter). If the kill request is successful, the subsequent write request
information conveyed in the primitive replaces the killed CBS message. The following table identifies the
BSC/RNC's behaviour:

Success/Failure of kill request BSC/RNC behaviour

The BSC/RNC proceeds to execute the write request:

¢ Write successful: the BSC/RNC completes the following parameters
to be returned in the Report PDU:

* Anentry is made in the number of broadcasts completed list for
the cell

* Noentry ismadein the failure list for the cell

e Write unsuccessful: the BSC/RNC completes the following parameters
Success to be returned in the Report PDU:

* Anentry is made in the number of broadcasts completed list for
the cell

* Anentry ismadein thefailurelist for the new CBS message
identifying the failure cause for the cell

The BSC/RNC does not proceed to execute the write request, and
completes the following parameters to be returned in the Report PDU:

Fail * no entry is made in the number of completed broadcasts list
ailure

e anentry ismade for the old CBS message in the failure list identifying
the failure cause for the cell

All cellswhich should perform the broadcasting are mentioned in the Cell-List parameter.

The broadcast of the referenced CBS message in the cells which are not mentioned in the Cell-List remains unaffected.
If no category is present, the default category is interpreted by the BSC/RNC, see the parameter section.

This primitive is responded by a REPORT or REJECT primitive.

NOTE: GSM only [In the case of multipage CBS messages, the individual pages are considered as independent by
the BSC scheduling algorithm].
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9.2.3 KILL Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

Cell-List 9.35.1 M
GSM only [Channel Indicator 9.3.6 0]|

This primitive is sent by the CBC to the BSC/RNC. The CBC will use this primitive to kill the message indicated by the
combination of message identifier, serial number, GSM only [Channel Indicator] and the cells indicated in the Cell-List
of thisKILL request, i.e. the primitive will halt broadcast of the message in the indicated cells and remove any
knowledge of the message from the BSC/RNC for these cells. The broadcast of the referenced message in the cells
which are not mentioned in the Cell-List remains unaffected. This primitive is responded with a REPORT or REJECT
primitive.

9.2.4 REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Serial-Number 9.3.2/9.3.3 M
GSM only [Channel Indicator 9.3.6 0]|
No-of-Broadcasts-Completed-List 9.3.10 (0]
Failure-List 9.3.14 (0]

This primitive will be sent by the BSC/RNC to the CBC in response to WRITE-REPLACE and KILL primitives. The
Serial-Number field will contain the old serial number if this primitive is sent in response to aKILL primitive, and the
new serial number if the primitiveis sent in response to a WRITE-REPLACE primitive.

The No-of-Broadcasts-Completed-List if present, may contain for each cell the number of broadcasts of the (replaced or
killed) CB message with the old message reference sent to this particular cell for broadcast. The serial number
information element in the case of a WRITE-REPLACE does not refer to the message for which the number of
broadcasts completed information is supplied. The Failure-List if present, may contain those cells which were present in
the related WRITE-REPLACE or KILL primitive and failed the requested operation.

9.2.5 STATUS-LOAD-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.35.1 M
GSM only [Channel Indicator 9.3.6 O]

This primitive is sent by the CBC to the BSC/RNC in order to obtain the current loading of the CBCH/UTRAN Radio
Resource of particular cells referenced in the Cell-List parameter. This primitive is responded by a
STATUS-LOAD-QUERY Response/Confirm or a REJECT primitive.

9.2.6 STATUS-LOAD-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
Radio-Resource-Loading-List 9.3.15 0]
Failure-List 9.3.14 (0]
GSM only [Channel Indicator 9.3.6 0]

This primitive will be sent by the BSC/RNC in response to the STATUS-LOAD-QUERY Request/Indication primitive.

The Radio-Resource-Loading-List, if present, may contain each cell which successfully performed the requested
operation and for each of these cells the CBCH loading/ UTRAN Radio Resource loadingof this particular cell. (Note
that for cells with DRX the load caused by the schedule messages will be included in the load calculation). The Radio-
Resourcel oading-List will not be present if al cellsindicated in the related STATUS-LOAD-QUERY
Request/Indication failed the requested operation.
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The Failure-Ligt, if present, may contain all cells for which the requested operation failed (e.g. because the cells CBCH
isnot availableinaBTS). The STATUS-LOAD-QUERY Response/Confirm will not contain the

Failure-List parameter if none of the cellsin the Cell-List of the related STATUS-LOAD-QUERY Request failed the
requested operation.

9.2.7 STATUS-MESSAGE-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

Cell-List 9.35.1 M
GSM only [Channel Indicator 9.3.6 0]

This primitive is sent by the CBC to the BSC/RNC in order to obtain the current status of a CB-message for the cells
referenced in the Cell-List parameter. This primitive is responded by the STATUS-MESSAGE-QUERY
Response/Confirm or by a REJECT Response/Confirm.

9.2.8 STATUS-MESSAGE-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

No-of-Broadcasts-Completed-List 9.3.10 (0]
Failure-List 9.3.14 (0]
GSM only [Channel Indicator 9.3.6 0]

This primitive will be sent by the BSC/RNC to the CBC in response to a STATUS-MESSAGE-QUERY
Request/Indication primitive.

The No-of-Broadcasts-Completed-Ligt, if present, may contain each cell which successfully performed the requested
operation and for each of these cells the number of times this CB message has been sent to this particular cell for
broadcast (parameter Number-of-Broadcasts-Completed; this parameter is not included for the cell if the old message
reference is not known to the BSC/RNC, and an entry is made in the failure list). The No-of-Broadcasts-Completed-List
will not be present if al cellsindicated in the related STATUS-MESSAGE-QUERY Reguest failed the requested
operation.

The Failure-List may contain all cells for which the requested operation failed (e.g. because the broadcast of the
regquested message was never requested before or because the cells CBCH is not available). The
STATUS-MESSAGE-QUERY Response/Confirm will not contain the Failure-List parameter if none of the cellsin the
Cell-List of the related STATUS-MESSAGE-QUERY Request failed the requested operation.

9.2.9 REJECT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cause 9.3.16 M
Diagnostic 9.3.17 (0]
Message-ldentifier 9.3.1 (0]
Serial Number 9.3.2 (0]

This primitive is sent by the BSC/RNC to the CBC in response to any primitive which is not understood (e.g. invalid
parameter or parameter value).
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PARAMETER REFERENCE PRESENCE
Cell-List 9.35.2 M
Recovery Indication 9.3.20 (0]

The RESTART-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related restart situation in
one or more of its cells (e.g. when an existing or a new cell becomes operational during normal BSC/RNC operation or
when the BSC/RNC initialises).

Any referenced cell are again in CB-operational state (have resumed CB operation). The parameter Recovery Indication,
if present, indicates whether CB related data are lost for the cells referenced in the Cell-List and have to be re-loaded. If
the Recovery Indication parameter is absent, the CBC shall interpret it as the Recovery Indication with the value data
lost.

The CBC upon receiving a RESTART INDICATION indication, marks the cell as operational again. It will usually
generate WRITE-REPLACE requests for this cell, according to the actual CB message loading at the moment of the
restart.

Note that a RESTART INDICATION indication may be triggered from the CBC by a RESET Request. This allows to
recover from situations, where aPDU occasionally may be lost.

9.2.11 RESET Request/Indication

PARAMETER REFERENCE PRESENCE

Cell-List 9.35.1 M

The RESET Request is used by the CBC to force one or more cells of one BSC/RNC into CB-idle state.

The RESET Request may also be used by the CBC to ask for the CB operational state of cells earlier indicated to have
failed (polling CB operational state).

If aBSC/RNCreceives a RESET Indication, the indicated cells enter idle state (same state as after "power on™). All CB
related information concerning earlier CB messagesin areferenced cell islost.

The BSC/RNC acknowledges the RESET Indication for each cell by an RESTART- or, if not adequate, by a
FAILURE-INDICATION request.

Of course, several responses may be combined using acell list inthe RESTART or FAILURE INDICATION.

9.2.12 FAILURE-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE

Cell-List 9.35.2 M

The FAILURE-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related problem situation
in one or more of itscells.

Any referenced cell enters CB-not-operational state. The status of the CBS messages is undefined until the
Restart-Indication is sent. It remainsin not-operational state until a RESTART-INDICATION request (see 9.1.10)
indicates normal CB operation (again).

The CBC upon receiving a FAILURE indication, marks this cell as failed. It will generally not generate further
WRITE-REPLACE requests for this cell, up to the point, when the CBC isinformed by a RESTART indication, that the
cell has resumed CB operation.

The BSC/RNC refuses further WRITE-REPL ACE requests from the CBC with the cause
“cell-broadcast-not-operational” when any referenced cell isin the CB-not-operational state.
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9.2.13 SET-DRX Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.1 M
Schedule-Period 9.3.12 (0]
Reserved-Slots 9.3.13 (0]
GSM only [Channel Indicator 9.3.6 0]

This primitive is applicablein GSM only. InUMTS DRX is amandatory feature in the RNC and no activation/
deactivation function on CBS related radio resources controlled by the CBC is necessary.

The SET-DRX Request is used by the CBC to set DRX specific parametersi.e. the schedule period and the number of
dlotsreserved for high priority CBS messages, see GSM3GPP TS 04.12. At least one of the Schedule-Period or
Reserved-Slots parameters must be present in the primitive. If this primitive is not supported, the BSC may use default
values.

If aBSC receives a SET-DRX Indication, the new DRX parameters will be taken into account starting from the next
schedule period in each cell, see GSM3GPP TS 04.12.

If aBSC receives a SET-DRX Indication, the new DRX parameters will be applied for all cells that do not handle any
broadcast message (null loading).

9.2.14 SET-DRX- REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.2 o
Failure-List 9.3.14 (0]
GSM only [Channel Indicator 9.3.6 O]

This primitive will be sent by the BSC to the CBC in response to a SET-DRX Request/Indication primitive.

The Failure-List will contain those cells which were present in the Request message and which failed the requested

operation.

If the new schedule period parameters are not acceptable on a cell due to the load of the cell, the cause

“bss-capacity-exceeded” is used in the Failure-list.

9.2.15 CAPACITY-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.2 0]
Available-Capacity 9.9.22 (0]

This primitive is applicablein UMTS only.

This primitive is used by the RNC to indicate a change in the available broadcast capacity per cell to the CBC.

9.3 Parameters
9.3.1 Message-Identifier

This parameter identifies source/type of a CBS message and is passed transparently from the CBC to the MS/UE. Its
format isdefined in 9.4.2.2.
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9.3.2 Old-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Itsformat is
defined in 9.4.2.1.

This parameter enables a particular existing CBS message, from the source/type indicated by the message identifier, to
be identified.

9.3.3 New-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Itsformat is
defined in9.4.2.1.

This parameter enables CBS message change to be indicated since it is altered every time the CBS message is changed.
The serial number identifies a particular CBS message, which may be several pagesin length, from the source indicated
by the message identifier.

9.34 Number-of-Pages

This parameter enables the number of pages in the CBS message to be indicated.

9.35 Cell-List

The cell-list identifies a sequence of one or more cells to which the primitives apply.
The following applies for GSM only:

The cellsin the list are described in GSM3GPP TS 08.08 and can be identified by the CBC or BSCin LAC and ClI
format or CI format only.

In addition (see GSM3GPP TS 08.08) it is possible for the CBC to refer to all cellsinaLAC or in acomplete BSC. If
supplied, the Cell-List parameter must refer to at least one cell.

The following applies for UMTS only:

- For CBSthe cells are refered to as Service Areas. As described in 3GPP TS 25.401 [17] a Service Area ldentifier
(SAI) isused to uniquely identify an area consisting of one or more cells belonging to the same Location Area.
Such an areais called a Service Area and can be used for indicating the location of a UE to the CN.

- The Service Area Code (SAC) together with the PLMN-Id and the LAC will constitute the Service Area
Identifier.

- SAI=PLMN-Id+LAC + SAC.
- The SAC isdefined by the operator, and set in the RNC via O& M.

NOTE: For CBS, a Service Areashall consist of only one Cell. The mapping of SAl onto cell is controlled by the
RNC and managed by an O& M function.Given the above differences between cell identification in the
two directions, a cell list sent from the CBC to the BSC/RNC has a different structure compared to a cell
list sent from the BSC/RNC to the CBC. The different cell lists are described in subclauses 9.3.5.1 and
9.35.2.

9.35.1 Cell-List sent from CBC to BSC/RNC

The CBC to BSC/RNC Cell-List contains alength parameter identifying the number of cell-identifications present in the
list, a Cell-1d-Discriminator, which is common for all cell-identifications in the list, and a sequence of
cell-identifications.
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Description of list elements:

PARAMETER PRESENCE
Length M
Cell-1d-Discriminator M
Cell-ldentification M

The Cell-Id-Discriminator has one of the following formats:

Format Description
LAC and Cl in GSM; GSM3GPP TS 08.08 [13]
Cl only; GSM3GPP TS 08.08 [13]
all cells in the BSC/RNC belonging to a certain Example in 3GPP TR GSM 03.49 [6]
Location Area;
all cells in the BSC/RNC; Example in 3GPP TR GSM-03.49 [6]
SAlin UMTS 3GPP TS 25.401 [17]

The Cell-identification is repeated for each cell included in the list. The Cell-List must refer to at least one cell.

9.3.5.2 Cell-List sent from BSC/RNC to CBC
The BSC/RNC to CBC Ceéll-List contains a sequence of cell-identifiers as defined in 9.3.11. The Cell-List must contain
at least one cell-identifier as defined in 9.3.11.

9.3.6 Channel Indicator

The following applies for GSM only:

This parameter indicates the CB channel, which shall be used for broadcasting the data:
basic channel;
extended channel (supporting such a channel by the network or MSsis optional);

if no channel indicator is present, it shall be interpreted as an indication to the basic channel.

9.3.7 Category
Thisindicates the category of the CBS message:
- HighPriority:  to be broadcast at the earliest opportunity.

- Background: to be broadcast when no CBS messages of category "High Priority" or "Normal" are broadcast.
The repetition period defines the minimum broadcast requirement.

- Normal: to be broadcast according to the associated repetition period.

If the category is omitted, the default category implied is"Normal" message.

9.3.8 Repetition-Period

Thisindicates the period of time after which broadcast of the CBS message should be repeated. The minimum period
with which a CBS message consisting of one page may be broadcast over the air interface is a period of 1.883 seconds.

The value of "Repetition-Period" shall be in the range 1 to 1024 where each unit will represent the value of one
minimum period.

In the event of a conflict where the BSS/RNS has more than one CBS message to send at the same time, the BSC/RNC
shall decide the order of such CBS messages as an implementation matter.
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NOTE: Thetime period 1.883 seconds approximately reflects one 8 x 51 multiframe sequence of the GSM radio
interface. It is also used as minimum repetition rate in UMTS. The higher capacity of the RNS enables the
CBC to send more than one CBS message consisting of one page with the minimum repetition rate to a
Node B.
9.3.9 No-of-Broadcasts-Requested
This specifies the number of times the CBS message is to be broadcast.

The parameter may take any value up to 65535 (this maximum allows the CBS message to be broadcast approximately
every 1.883 seconds for more than 24 hours). If the parameter is set to 0 then the CBS message will be broadcast
indefinitely (i.e. until the BSC receives an appropriate Kill-Message Request/Indication primitive).

9.3.10 No-of-Broadcasts-Completed-List

This parameter is alist indicating the number of times that the CBS message (i.e. al pages of the CBS message) has
been sent to each cell in the Cell-List for broadcast over the air interface.

The cellsinthe list are described as per subclause 9.3.11.

Description of list elements:

PARAMETER PRESENCE

Cell Identifier M
No-of-Broadcasts-completed M
No-of-Broadcasts-Compl-Info (®)

Theinformation above is repeated for the number of cellsin the list.

To each cell in thelist the information element No-of-Broadcasts-completed is associated. Thisinformation element is
related to the particular referenced cell in the list and contains the number of times a CBS message (i.e. all pages of a
CBS message) has been sent to this cell for broadcast. The No-of-Broadcasts-completed information element represents
the number of full broadcasts made of a CBS message, and that the CBS message is being (or had been) broadcast.

The optional No-of-Broadcasts-Compl-Info information element may be supplied to indicate to the CBC one of the
following cases:

- overflow;

the count of the number of full broadcasts made of a CBS message has overflowed, and that the CBS messageis
being (or had been) broadcast. The actual number of broadcasts completed is greater than the value indicated in
the No-of-Broadcasts-completed information element;

- unknown;

indicates that there is no information regarding the number of broadcasts completed in the BSC/RNC for the CBS
message with the old serial number. The value indicated in the No-of-Broadcasts-completed information element
is undefined in this case.

The No-of-Broadcasts-Completed-List must contain at least one cell.

9.3.11 Cell-ldentifier

The céll-identifier consists of a cell-id-discriminator and cell-identification pair.

Description of list elements:

PARAMETER PRESENCE
Cell-1d-Discriminator M
Cell-ldentification M
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The Cell-Id-Discriminator has one of the following formats:

Format Description
LAC and Cl in GSM GSM3GPP TS 08.08 [13]
Cl only GSM3GPP TS 08.08 [13]
SAlin UMTS 3GPP TS 25.401 [17]

The BSC can usethe 'LAC and CI' format for a cell identifier in any response to the CBC. The BSC may also use the 'Cl
only' format for a cell identifier when responding to a CBC primitive that had contained a cell with 'Cl only' format for a
cell identifier. The RNC uses the SAI format for a cell identifier in any response to the CBC.

9.3.12 Schedule-Period
The following applies for GSM only:Indicates the DRX schedule period length, see GSM3GPP TS 04.12.
The following values should be coded:

- noDRX;

- length of the schedule period.

If aschedule period length greater than 40 is used, the schedule message cannot be built entirely if more than 40 CBS
messages have to be described in the period. Therefore, schedule period length shall be reduced to 40.

9.3.13 Reserved-Slots

The following applies for GSM only:Indicates the number of slots marked as “free slots reading advised” in the schedule
message and considered as reserved in a DRX schedule period for incoming high priority CBS messages, not scheduled
in the current schedule period, see GSM3GPP TS 04.12.

The spacing of the reserved slots isimplementation dependent.

Reserved dots shall receive a 40 value at maximum, taking into account the constraint for schedule period length.

9.3.14 Failure-List

Thisidentifiesthe list of cells for which the BSC/RNC could not complete the request. The failure cause for each cell is
indicated.

The cellsin the list are described as per subclause 9.3.11.

Description of list elements:

PARAMETER PRESENCE
Cell Identifier M
Cause M
Diagnostic (@)

Theinformation above is repeated for the number of cellsthat failed.

To each cell in thelist the information elements Cause and, as an implementation option, Diagnostic are associated.
These are related to the particular referenced cell in thelist.

The Failure-List must contain at least one cell.

9.3.15 Radio-Resource-Loading-List

A list of the predicted short term load of each cell in the list expressed as a percentage. The calculation of this
percentage is an implementation matter. The load should reflect the number of used slots, and schedule messages and
reserved slots must be taken into account. The cellsin the list are described as per subclause 9.3.11.

Description of list elements:
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PARAMETER PRESENCE
Cell Identifier M
Radio-Resource-Loading M

The information above is repeated for the number of cellsin the list.

To each cell in the list the information element Radio-Resource-Loading is associated. This information element is

related to the particular referenced cell in the list and contains the cells load.

Note that for cells with DRX the load caused by the schedule messages will be included in the Radio-Resource load.

The Radio-Resource-Loading-List must contain at least one cell.

9.3.16 Cause

Indicates reason why the BSC/RNC was not able to interpret or execute the received primitive. The causes are given in

table 1.

Table 1

Cause

Reason

Parameter-not-recognized

Sent when the recipient (CBC or BSC/RNC) was unable to
act upon the primitive received due to an unrecognized
parameter. A primitive should not be rejected only because a
parameter is not recognized as this would prevent
extensions to the service

parameter-value-invalid

Sent when a failure occurred due to the value of a parameter
being invalid, e.g. out of range, or in Write-Replace, the
parameter "no of pages" does not equal the number of
pages received

valid-CBS-message-not- identified

Sent when the BSC/RNC does not recognize the CBS
message reference

cell-identity-not-valid

Sent when the BSC/RNC does not recognize a cell Identity

unrecognized-primitive

Sent when the BSC/RNC did not recognize the primitive at all

missing-mandatory-element

Sent when a mandatory element is missing from the primitive

bss-capacity-exceeded

Sent when a write-replace fails because the BSC/RNC
cannot meet the requested repetition period or when the set-
drx parameters cannot be applied because of the cell loading

GSM only [cell-memory-exceeded

Sent when the local cell memory has been exceeded]

bss-memory-exceeded

Sent when the BSS/RNS is unable to store a CBS message
as the BSS/RNS memory has been exceeded

cell-broadcast-not-supported

Sent when the CBCH/CBS related Radio Resource is not
configured for a cell

cell-broadcast-not-operational

Sent when the CBCH/CBS related radio resource is not
available because of error conditions or due to maintenance
activities

incompatible-DRX-parameter

Sent when the DRX parameter(s) cannot be applied.

GSM only [Extended-channel-not-
supported

Sent when a write-replace fails because the extended
channel is not configured for a cell]

message-reference already-used

Sent when the recipient (BSC/RNC) was unable to act upon
the write_replace received due to a previous write_replace
received with the same message_reference.

unspecified-error

Sent when none of the above cause values apply

9.3.17 Diagnostic

Provides additional information associated with Cause parameter and may contain parameter which could not be

interpreted/executed.
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9.3.18 Data Coding Scheme

This parameter identifies the al phabet or coding employed for the message characters and message handling at the
MS/UE and is passed transparently from the CBC to the MS/UE. This parameter is defined in 3GPP TS 23.038 [3].
9.3.19 C(CBS-Message-Information-Page n

This parameter is of afixed length of 82 octets and carries up to and including 82 octets of user information. Where the
user information is less than 82 octets, the remaining octets must be filled with padding (see 3GPP TS 23.038 [3]).

The content of a CBS-Message-Information-Page is passed transparently from the CBC to the MS/UE.
In GSM the CBS-M essage-Information-Page n becomes the ‘ Content of Message' parameter at the M S.

In UMTS the CBS-Message-1 nformation-Pages together with the associated CBS-M essage-1nformation-L ength
parameter is broadcasted as a single unit over the radio inteface.

In the case where the user information is GSM 7 bit default al phabet encoded, the appropriate padding characters and
bit-fill are added to the end of the user information to complete the CBC-M essage-1 nformation-Page (see 3GPP
TS 23.038).

In the case where the user information is 8 bit encoded, the appropriate padding octets are added to the end of the user
information to complete the CBC-M essage-I nformation-Page (see 3GPP TS 23.038).
9.3.20 CBS-Message-Information-Length n

This parameter gives the number of octets of the CBS-M essage-Information-Page n containing user information. The
remaining octets of the CBS-Message-1nformation-Page n contain only padding information and are not included in this
parameter.

In the case where the user information is encoded using the GSM 7 bit default alphabet and the last character terminates
at an octet boundary, this parameter indicates the number of octets of user information. In the case where the last
character does not terminate at an octet boundary, this parameter indicates the number of octets up to the octet boundary
immediately following the last GSM 7 bit default al phabet character of user information.

In UMTS the CBS-Message-1 nformation-Pages together with the associated CBS-M essage-1nformation-L ength
parameter is broadcasted as a single unit over the radio inteface.

9.3.21 Recovery-Indication
Indicates whether the CBS related data was lost or is still available.
The following values should be coded:

- Dateravailable;

- Datalost.

9.3.22 Available-Capacity

This parameter is applicable for UMTS only. It indicates the capacity on the radio interface of a cell which is currrently
available for CBS.

9.4 Message Format on the Radio Network — MS/UE Interface

94.1 GSM

The CBS messages which are transmitted by the BTS for the M S include the CBS Message (information for the user)
and Schedule Message (schedule of CBS messages).
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The use and the formatting of the CBS messages, which contain information for the MS user, is described in this section.

The Schedule Message is broadcast to support CBS DRX mode for Maobile Stations. The Schedule Message is helpful in
minimizing battery usage for Cell Broadcast in the Mobile Station, because it allows the M S to ignore transmissions of
CBS messages the customer is not interested in. The use and formatting of the Schedule Message is described in
GSM3GPP TS 04.12.

94.11 General Description

Each page of a CBS Message sent to the MS by the BTS is afixed block of 88 octets as coded in GSM3GPP TS 04.12.
Thisis sent on the channel allocated as CBCH by GSM3GPP TS 05.02. The 88 octets of the CBS Message are
formatted as described in 9.3.2.

9.4.1.2 Message Parameter
Octet Number (s) Field
1-2 Serial Number
34 Message | dentifier
5 Data Coding Scheme
6 Page Parameter
7-88 Content of Message

The octets in the above table are transmitted in order, starting with octet 1. The bits within these octets are numbered 0
to 7; bit O isthe low order bit and is transmitted first.

94.1.2.1 Serial Number

This parameter is a 16-bit integer which identifies a particular CBS message (which may be one to fifteen pagesin
length) from the source and type indicated by the Message |dentifier and is altered every time the CBS message with a
given Message ldentifier is changed.

The two octets of the Serial Number field are divided into a 2-bit Geographical Scope (GS) indicator, a 10-bit Message
Code and a 4-bit Update Number as shown below:

Octet 1 Octet 2

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

GS Update Number

Message Code

The most significant bit of the update number is octet 2 bit 3. The most significant bit of the Message Code is octet 1 bit
5 and the least significant bit of the Message Code is octet 2 hit 4. The most significant bit of the Geographical Scopeis
octet 1 bit 7.

¢ Message Code;

The Message Code differentiates between CBS messages from the same source and type (i.e. with the same
Message Identifier). Message Codes are for allocation by PLMN operators.
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The Message Code identifies different message themes. For example, let the value for the Message |dentifier be
" Automotive Association" (= source), "Traffic Reports” (= type). Then "Crash on A1 J5" could be one value for
the message code, "Cow on A32 J4" could be another, and " Slow vehicle on M3 J3" yet another.

« Geographical Scope:

The Geographical Scope (GS) indicates the geographical area over which the Message Code is unique, and the
display mode. The CBS message is not necessarily broadcast by all cells within the geographical area. When two
CBS messages are received with identical Serial Numbers/M essage Identifiersin two different cells, the
Geographical Scope may be used to determine if the CBS messages are indeed identical.

In particular, the Geographical Scope tells the mobile if the CBS message is:
- only cell wide (which meansthat any CBS message if received in the next cell isregarded as "new"), or

- PLMN wide (which means that the M essage Code and/or Update Number must change in the next cell for the
CBS message to be "new"), or

- Location Areawide (in GSM) (which means that a CBS message with the same Message Code and Update
Number may or may not be "new" in the next cell according to whether the next cell isin the same Location
Areaasthe current cell), or

- Service AreaWide (in UMTS) (which means that a CBS message with the same Message Code and Update
Number may or may not be "new" in the next cell according to whether the next cell isin the same Service
Area as the current cell)

NOTE: According to 3GPP TS 23.003 [2] a Service Area consists of one cell only in R99.

The display mode indicates whether the CBS message is supposed to be on the display all the time ("immediate”)
or only when the user wants to seeit ("normal"). In either case, the CBS message will be displayed only if its
Message |dentifier is contained within the "search list" of the mobile (see 9.3.2). These display modes are
indicative of intended use, without indicating a mandatory requirement or constraining the detailed
implementation by mobile manufacturers. The user may be able to select activation of these different modes.

The coding of the Geographical Scope field is shown below:

GSCode Display M ode Geographical Scope

00 Immediate Cell wide

01 Normal PLMN wide

10 Normal Location Areawide in GSM,

Service Areawidein UMTS

11 Normal Cell wide

Immediate = default direct display.
Normal = default display under user interaction.
NOTE: Code 00 isintended for use by the network operators for base station IDs.

e Update Number:

The Update Number indicates a change of the message content of the same CBS message, i.e. the CBS message
with the same Message | dentifier, Geographical Scope, and Message Code.

In other words, the Update Number will differentiate between older and newer versions of the same CBS
message, within the indicated geographical area. A new CBS message may have Update Number 0000; however
this number will increment by 1 for each update. Any Update Number eight or less higher (modulo 16) than the
last received Update Number will be considered more recent, and shall be treated as a new CBS message,
provided the mobile has not been switched off.
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9.4.1.2.2 Message Identifier

This parameter identifies the source and type of the CBS message. For example, "Automotive Association” (= source), "
Traffic Reports' (= type) could correspond to one value. A number of CBS messages may originate from the same
source and/or be of the same type. These will be distinguished by the Serial Number. The Message Identifier is coded in
binary.

The ME shall attempt to receive the CBS messages whose Message Identifiers are in the "search list". This "search list"
shall contain the Message Identifiers stored in the EFcgy, EFcemip and EFcguir files on the SIM (see GSM3GPP

TS 11.11) and any Message |dentifiers stored in the ME in a"list of CBS messages to be received". If the ME has
restricted capabilities with respect to the number of Message Identifiersit can search for, the Message I dentifiers stored
in the SIM shall take priority over any stored in the ME.

The use/application of the Message Identifier is shown in the following list, with octet 3 of the Message | dentifier shown
first, followed by octet 4. Thus"1234" (hex) represents octet 3 = 0001 0010 and octet 4 = 0011 0100.

0000 - 03E7 (hex): To beallocated by PLMN operator associations. If a Message |dentifier from thisrangeis
inthe "search ligt", the ME shall attempt to receive such CBS message.

Thisversion of GSM3GPP TS 03:4123.041 does not prohibit networks from using Message
Identifiersin the range 0000 - 03E7 (hex) for Cell Broadcast Data Download to the SIM.

03E8 (hex): LCS CBS Message Identifier for E-OTD Assistance Data message.

03E9 (hex): LCS CBS Message Identifier for DGPS Correction Data message.

03EA (hex): LCS CBS Message ldentifier for GPS Ephemeris and Clock Correction Data message.
03EB (hex): LCS CBS Message Identifier for GPS Almanac and Other Data message.

03EC - OFFF (hex): Intended for standardization in future versions of GSM3GPP TS 03:4123.041. These values
shall not be transmitted by networks that are compliant to this version of GSM3GPP
TS03:4123.041. If aMessage Identifier from thisrangeisin the "search list", the ME shall
attempt to receive this CBS message.

1000 - 107F (hex): Networks shall only use Message |dentifiers from this range for Cell Broadcast Data
Download in"clear" (i.e. unsecured) to the SIM (see GSM3GPP TS 11.14). If amessage
Identifier from thisrangeisin the "search list", the ME shall attempt to receive this CBS

message.

1080 — 10FF (hex): Networks shall only use Message |dentifiers from this range for Cell Broadcast Data
Download secured according to GSM3GPP TS 03.48 [15] to the SIM (see GSM3GPP
TS 11.14). If amessage Identifier from thisrangeisin the "search list", the ME shall
attempt to receive this CBS message.

1100 - 9FFF (hex): intended for standardization in future versions of GSM3GPP TS 03:4123.041. These values
shall not be transmitted by networks that are compliant to this version of GSM3GPP
TS03:4223.041. If aMessage Identifier from thisrangeisin the "search list", the ME shall
attempt to receive this CBS message.

A000 - AFFF (hex): PLMN operator specific range. The type of information provided by PLMN operators using
these Message I dentifiersis not guaranteed to be the same across different PLMNs. If a
Message Identifier from thisrangeisin the "search list", the ME shall attempt to receive
this CBS message.

B00O - FFFE (hex): intended as PLMN operator specific range in future versions of GSM3GPP
TS03:4223.041. These values shall not be transmitted by networks that are compliant to
this version of GSM3GPP TS 03:4123.041. If a Message |dentifier from thisrangeisin the
"search list", then the ME shall attempt to receive this CBS message.

FFFF (hex): Reserved, and should not be used for new services, asthisvalueis used on the SIM to
indicate that no Message Identifier is stored in those two octets of the SIM. If this Message
Identifier isin the "search list", the ME shall attempt to receive this CBS message.

3GPP



27
Generally, the MMI for entering these codes in the ME is left to the manufacturers' discretion. However, the 1000 lowest
codes shall be capable of being specified viatheir decimal representation i.e.:

Octet 3 Octet 4.

0000 0000 0000 0000  (decimal '000Q").
0000 0000 00000001  (decimal '001").
0000 0000 00000010  (decimal '002").
0000 0000 00000011  (decimal '003").

0000 0611 1116 0111  (deci mél '999).
9.4.1.2.3 Data Coding Scheme

This parameter indicates the intended handling of the CBS message at the M S, the al phabet/coding, and the language
(when applicable). Thisisdefined in 3GPP TS 23.038 [3].

When the SIM indicates one or more language preferences, the ME shall, by default, use the language(s) stored in the
SIM (in the EFp_ file) to set any language filter mechanisms provided by the ME.

Optionally, the user can select the language(s) required by using an MM, to determine whether a particular CBS
message should be read and displayed.

94124 Page Parameter

This parameter is coded as two 4-bit fields. The first field (bits 0-3) indicates the binary value of the total number of
pages in the CBS message and the second field (bits 4-7) indicates binary the page number within that sequence. The
coding starts at 0001, with 0000 reserved. If a mobile receives the code 0000 in either the first field or the second field
then it shall treat the CBS message exactly the same as a CBS message with page parameter 0001 0001 (i.e. asingle

page message).

9.4.1.25 Content of Message

This parameter is a copy of the 'CBS-Message-Information-Page' as sent from the CBC to the BSC.

9.4.2 UMTS

The CBS messages which are transmitted by the RNS to the UE include two types of messages: CBS Message
(user information) and Schedule Message (schedule of CBS messages).

The format of the CBS Message containing user information is described in this section and in 3GPP TS 25.324 [19].
The format of the Schedule Message is described in 3GPP TS 25.324 [19].

9.4.2.1  General Description

The CBS message is transmitted as one unit over the radio interface. On layer two of the UMTS radio interface the
logical channel CTCH is used.

9.4.2.2 Message Parameter

Octet Number(s) Parameter
1 Message Type
2-3 Message ID
4-5 Serial Number
6 Data Coding Scheme
7—n CB Data

The octets in the above table are transmitted in order, starting with octet 1. The bits within these octets are numbered 0
to 7; bit O isthe low order bit and is transmitted first.
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9.4.2.2.1 Message Type

This parameter indicates the type of a message, either a CBS message or a Schedule Message. The Coding of the
Message Type isdescribed in 3GPP TS 25.324 [19].

9.4.2.2.2 Message ID

This parameter identifies the source and type of the CBS Message (see also 3GPP TS 25.324 [19]). It isidentical with
the Message Identifier described in 9.4.1.2.2 with respect to its structure and possible value range.

The UE shall attempt to receive the CBS messages whose Message ID’s arein the "search list". This"search list" shall
contain the Message | Ds stored in the EFcgy, EFcamip and EFcamir files on the USIM (see 3GPP TS 31.102 [18]) and
any Message I dentifiers stored in the UE in a"list of CBS messages to be received”. If the UE has restricted capabilities
with respect to the number of Message ID’s it can search for, the IDs stored in the USIM shall take priority over any
stored in the UE.

9.4.2.2.3 Serial Number

This parameter identifies a particular CBS Message from the source and type indicated by the Message ID (see aso
3GPP TS 25.324 [19]). It isidentical with the Serial Number described in 9.4.1.2.1 with respect to its structure and
possible value range.

9.4.2.2.4 Data Coding Scheme

This parameter identifies the the alphabet/coding and the language applied to a CBS Message as defined in 3aGPP TS
23.038[3].

When the USIM indicates one or more language preferences, the UE shall, by default, use the language(s) stored in the
USIM (in the EFp_ fil€) to set any language filter mechanisms provided by the UE.

Optionally, the user can select the language(s) required by using an MM, to determine whether a particular CBS
message should be read and displayed.

94225 CBData

This parameter consists of the WRITE-REPLACE primitive parameters Number-of-Pages,
CBS-Message-Information-Page and CBS-Message-I nformation-L ength as received from the CBC (see also 3GPP
TS 25.324[19]). The CBS-Message-I nformati on-Page contains the user information (see subclause 9.2.2).

9.5 CBS Compression

Cell Broadcast messages may be compressed in accordance with the compression a gorithm described in 3GPP
TS23.042[14].

The Data Coding Scheme parameter (see subclause 9.4.1.2.3) indicates whether or not a CBS Message is compressed.
Compression and decompression may take place between a CBE and an M S or between a CBC and an MS.
The compression applies only to user information sent between the CBC and the MSi.e. excludes any padding octets.

Padding in the case of CBS compression is defined as an integral number of octets where each padding octet has a value
FF hexadecimal. The insertion of padding for different scenariosis described in the paragraphs below.

The compression footer ( see 3GPP TS 23.042 ) delimits the compressed user information bit stream at an octet
boundary. The remainder of the 'CBS-Message-Information-Page' sent between the CBC and the BSC contains padding
octets. The parameter 'CBS-M essage-Information-Length’ identifies the sum of the compressed octets, the compression
header, and the compression footer ( see 3GPP TS 23.042 ), but not any padding.

Compression may apply to a single 'CBS-Message-I nformation-Page' or across multiple
'CBS-Message-Information-Page's.
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In the case where Compression applies only to a single 'CBS-Message-I nformation-Page’, the compression header shall
be the first octet in that 'CBS-M essage-Information-Page' and the compression footer shall immediately follow the
compressed data stream. Any remaining octets after the compression footer shall contain padding up to and including
the 82nd octet position. However, if the 82nd octet position contains the compression footer then there is no padding.

In the case where compression applies across multiple 'CB S-Message-1 nformation-Page's, the compression header shall
be present only in the first octet position of the first 'CBS-Message-1nformation-Page'. The compression footer shall
immediately follow the compressed data stream which will terminate within the last * CBS-Message-1 nfirmation-Page’.
Any remaining octets after the compression footer in the last 'CBS-Message-1nformation-Page' shall contain padding up
to and including the 82nd octet position in the last ‘ CBS-Message-Information-Page’ . However, if the 82nd octet
position of the last 'CBS-Message-l nformation-Page' contains the compression footer then there is no padding.

If it isrequired to convey different blocks of information which are to be treated by the M'S as though they were
physically independent pages rather than concatenated information then page break characters ( see 3GPP TS 23.038)
may be inserted in the character stream prior to compression. The boundaries created by the page breaks will not
normally align with the boundaries set by the page number parameters and so the page number parameters cannot be
used to identify physically separate blocks of meaningful information.

The decoding at the MS may be achieved by first locating the compression footer octet by working back from the 82nd
octet in the last 'CBS-Message-Information-Page'. If padding is present, the MS must skip backwards over the padding
until anon padding octet is found. By definition this octet must be the compression footer. The compression footer has a
pre-defined bit combination which can never replicate a padding octet. If padding is hot present in the 82nd octet
position of the last 'CBS-Message-1 nformation-Page', by definition the 82nd octet must be the compression footer.

The compression footer defined in 3GPP TS 23.042 indicates whether there are any compressed data bits contained
within the compression footer octet and, if not, how many compressed data bits are contained within the octet
immediately preceding the compression footer. In order to prevent possible replication of the padding octet value in the
compression footer octet value, the compression mechanism must ensure that when bits 0,1,2 in the compression footer
are all ones al other bits in the compression footer octet are set to 0.

10 CBS Index

Anindex structure is defined in this section. Index can be used by the operator to inform the end user about the type of
CBS services available. Index has the structure of atree. It can thus have sub parts which are called subindexes. A
subindex can be embedded in the same index message as its parent ("embedded subindex") or it can physically bein a
separate index message (“child subindex"). Every index message has a unique message identifier. They are always of the
same type. Message Code 1010101010b shall be used to indicate thistype. The root of the index structure shall be the
index message with message identifier 0. Other index messages are linked to the root index with links. Definition of
their message identifiersis left to the operator.

A format ("enhanced format") for the index messages is described in this section. If this enhanced format is used in the
index message the ms can present the index messagesin its preferred format.

Available CBS services are introduced in the index. This means that their message identifier and name are stated.
Enhanced format includes a mechanism for separating a normal service introduction from embedded subindex
introduction and child subindex introduction. The introduction of an embedded subindex specifies the "subindex-id"
used for identifying services that belong to this subindex. Embedded subindexes can have subindexes embedded in them
etc. If these "second level embedded subindexes' are introduced their subindex-id shall begin with the subindex-id of
their parent. Same principle applies for subindexesin third, fourth etc. level. An example of an index structureis given
in figure 6.

Enhanced format includes a mechanism which allows the terminals to identify that the format of the index messageis
enhanced. The index-id -field and the above mentioned Message Code (1010101010b) constitute this mechanism:

message-format = index-id index-element-intro+.

index-id = "EI" version crlf.

version = number+.

number e e I e e O S N I e e R B O
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subindex-intro | service-intro.

index-element-intro

subindex-id " " subindex-name crlf.

subindex-intro

subindex-id = subindex-character+.
subindex-character = "a'|"b"|...|"z"|"A"|"B"|... |"Z".
subindex-name = name-character+.

name-character = <gsm03.38character excluding <CR> and <LF> >.
crif = <CR><LP>.

service-intro = subindex-id message-id delimiter service-name crlf.
message-id = number+.

delimiter = "t

service-name = name-character+.

Current version used is 1.
Theuse of "." as delimiter means that this service is a child subindex of the index structure.
Delimiter " " isused in all other cases.

Subindex-id shall not be used if the service introduced isin the first level of the index. Subindex-id:s are used in
alphabetical order within an index message. They can be re-used in a child subindex.
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0 Index:

(Msgld=0, Message Code = 1010101010b)

Ell

20 Hospitals

34 Taxis

a News

a201 Int News

a202 Nat News

a203 Local News

b Sports

b301 Football News
b302 Hockey Results
b303 Basketball

¢ Finance

c401 Finance News

ca Quotes NYSE

ca412 NYSE industrial
ca413 NYSE electronics
ca414 NYSE blue
¢420.Quotes Tokyo —
d Weather

d501 Local Weather

d502 National Weather
d503 Weather in Europe
d504 Weather in the World
900.Buy and Sell

31

| — 420 Quotes Tokyo:

(Msgld = 420, Message Code = 1010101010b)

El1l

421 Tokyo Industrial
422 Tokyo Finance
423 Tokyo Blue

T 900 Buy and Sell:

(Msgld = 900, Message Code = 1010101010b)

Ell

901 Cars

902 Bikes

903 Boats

a Home Electronics
a911 Computers
a912 Televisions
a913 Radios

920 Baby Clothes
930 Magazines
940 Books

Figure 6
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Annex A (informative):
Protocols for interconnecting CBC and BSC

The following is applicable for GSM only:

No mandatory protocol between the Cell Broadcast Centre (CBC) and the Base Station Controller (BSC) is specified by
GSM; thisis a matter of agreement between CBC and PLMN operators.

Some example protocols are provided in 3GPP TR GSM-03.49 [6] to assist CBC and PLMN operators. These are based
on the following principles, which CBC and PLMN operators are recommended to follow even if they choose not to use
one of the examples given in 3GPP TR GSM-03.49 [6].

The protocol(s) between CBC and BSC should:
a) provide the service defined for the CBC-BSC interface (see clause 9);
b) be based on protocols normally used for communication between switching and/or computer equipment;

¢) permit open interconnection - preferably using the OSI stack or equivalent (e.g. CCITT Number 7 Stack).
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» For aspecific reference, subseguent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

(1

[2] 3GPP TS 22.003: "Circuit Teleservices supported by a Public Land Maobile Network (PLMN)".

[3] 3GPP TS 23.038: "Alphabets and language-specific information”.

[4] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[5] 3GPP TRS 03.47 Version 7.0.0-: "Digital cellular telecommunication system (Phase 2+); Example

protocol stacks for interconnecting Service Centre(s) (SC) and Mobile-services Switching
Centre(s) (MSC)".

[6] 3GPP TRS 03.49 Version 7.0.0: "Digital cellular telecommunication system (Phase 2+); Example
protocol stacks for interconnecting Cell Broadcast Centre (CBC) and Base Station Controler
(BSC)".

[7] 3GPP TS 24.01204-12: "Digital-celtular-telecommunication-system-(Phase 2+):-Short Message
Service Cell Broadcast (SMSCB) support on the mobile radio interface”.

[8] 3GPP TS 45.00205:02: "Digital-celtular-telecommunication-system-(Phase 2+); Multiplexing and
multiple access on the radio path”.

[9] 3GPP TS 27.005:; "Digital-cettular-telecommunication-system-(Phase 2+):-Use of Data Terminal

Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short Message
Service (SMS) and Cell Broadcast Service (CBS)".

[10] 3GPP TS 48.05208.52: "Digital-celtular-telecommunication-system-(Phase 2+):-Base Station
Controller - Base Transceiver Station (BSC - BTS) interface; Interface principles’.

[171] 3GPP TS 48.05808:58: "Digital-celtular-telecommunication-system-(Phase 2+)-Base Station
Controller - Base Transceiver Station (BSC - BTS) interface; Layer 3 specification”.

[12] ITU-T Recommendation X.210: "Information technology - Open systems interconnection - Basic
Reference Model: Conventions for the definition of OS| services'.

[13] 3GPP TS 48.00808:08: "Digital-cettular-telecommunication-system-(Phase 2+):-Mobile-services
Switching Centre - Base Station System (M SC-BSS) interface; Layer 3 specification”.

[14] 3GPP TS 23.042: "Compression algorithm for text messaging services'.

[15] 3GPP TS 23.04803:48: "Digital-cettular-telecommunications system-(Phase 2+)-Security
Mechanisms for the SIM application toolkit; Stage 2".

[16] 3GPP TS 25.331: "RRC Protocol Specification”.

[17] 3GPP TS 25.401: "UTRAN Overall Description".

[18] 3GPP TS 31.102: "Characteristics of the USIM Application"”.

[19] 3GPP TS 25.324: "Broadcast/Multicast Control BMC".
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[20] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
[21] 3GPP TR 25.925: "Radio Interface for Broadcast/Multicast Services'.

1.2 Abbreviations

For the purposes of the present dcoument, the abbreviations used are listed in 3GPPFS01.041}-and 3GPP TR 21.905
[20].

2 General description

The CBS service is analogous to the Teletex service offered on television, in that like Teletex, it permits a number of
unacknowledged general CBS messages to be broadcast to all receivers within a particular region. CBS messages are
broadcast to defined geographical areas known as cell broadcast areas. These areas may comprise of one or more cells,
or may comprise the entire PLMN. Individual CBS messages will be assigned their own geographical coverage areas by
mutual agreement between the information provider and the PLMN operator. CBS messages may originate from a
number of Cell Broadcast Entities (CBES), which are connected to the Cell Broadcast Centre. CBS messages are then
sent from the CBC to the cdlls, in accordance with the CBS's coverage requirements.

A CBS page comprises of 82 octets, which, using the default character set, equates to 93 characters. Other Data Coding
Schemes may also be used, as described in 3GPP TS 23.038 [3]. Up to 15 of these pages may be concatenated to form a
CBS messagee. Each page of such CBS message will have the same message identifier (indicating the source of the
message), and the same serial number. Using thisinformation, the MS/UE is able to identify and ignore re-broadcasts of
already received messages.

CBS messages are broadcast cyclically by the cell at afrequency and for a duration agreed with the information
provider. The frequency at which CBS messages are repeatedly transmitted will be dependent on the information that
they contain; for example, it islikely that dynamic information such as road traffic information, will require more
frequent transmission than weather information. The repetition period will also be affected by the desire for CBS
messages to be received by high speed mobiles which rapidly traverse cells.Reception of CBS messages for aMS/UE is
not arequirement if it is connected in the CS domain. It should be possible for a UE to receive messagesiif it is
connected in the PS domain and no datais currently transmitted.

CS-Domain CS-Connected CS-ldle CS-ldle
PS-Domain - PS-Idle PS-Connected
Reception of CBS Not possible Possible Depends on RRC
Message mode

NOTE: Incasethe UEisin CS-ldle and PS-Connected Mode it depends on the Radio Resource Control State
whether reception of CBS messagesis possible. The relevant states are described in
3GPP TS 25.331 [16].

GSM only [CBS messages may be broadcast on two different cell broadcast channels, which are characterized by
different QoS. A MSis aways able to read the basic channel (see 3GPP TS 05:0245.002 [8]). The reading of the
extended channel may collide with other tasks of the MS. Therefore the probability of receiving a CBS message on the
extended channel is smaller than on the basic channel. The reading of the extended channel for MSsis optional. The
scheduling on the channels will be done independently].

To permit mobiles to selectively display only those CBS messages required by the MS/UE user, CBS messages are
assigned a message class which categorises the type of information that they contain and the language (Data Coding
Scheme) in which the CBS message has been compiled. Through the use of appropriate MM, the user is then able to
ignore message types that he does not wish to receive, e.g. advertising information or messages in an unfamiliar
language.

3 Network Architecture

The chosen network architectures differs for GSM and UMTS. In clause 3.1 the GSM network architectureis
descripted, in clause 3.2 the UMTS network architecture.
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3.1 GSM Network Architecture

The basic network structure of CBSis depicted by figure 1.

outside scope of GSM Specs. inside scope of GSM Specs.
3 BTSs
[ l MSs
L1
1 3 4
CBE __ | 2 MSs
BSC
CBC 3 4
MSs
CBE 1 2
2
Figure 1

- message transfer on link 1 is outside the scope of GSM Specifications;
- messagetransfer on link 2 is described in clause 9.1;
- message transfer on link 3 is described in 3GPP TS 08:5848.058 [11];

- messagetransfer on link 4 is described in 3GPP TS 04.12 [ 7] and the timing of messages transferred on link 4 is
described in 3GPP TS 05:0245.002 [8].

3.2 UMTS Network Architecture

The basic network structure of CBSis depicted by figure 2.

: UTRAN
VE = Node B Broadcast
RNC Center
Node B
VE I E (CBC)
: lub : :
Uu luBC 1
Figure 2

The basic network structure replaces the GSM BSS with the UTRAN containing the RNC and the Node B. The cell
broadcast center (CBC) is part of the core network and connected to arouting node e.g. a 3G SGSN viathe Bc
reference point. Thus the CBC can reach every RNC viathe user plane of the lu interface. On the logical interface
between the CBC and the RNC a mandatory protocol shall be defined. The other UTRAN related interfaces are
described in the according UTRAN specifications based on the RAN 2 3GPP TR 25.925 [21]. Based on this
architecture and the current requirements for cell broadcast the core network elementslike MSC, VLR, HLR etc are not
involved for the service delivery.
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4 CBE Functionality

The functionality of the CBE is outside of the scope of GSM and UMTS Specifications; however it is assumed that the
CBE isresponsible for all aspects of formatting CBS, including the splitting of a CBS message into a number of pages.

5 CBC Functionality

GSM only [Asin GSM the CBC (and any originating point for CBS messages) is regarded as a node outside the PLMN,
only the requirements placed upon the CBC by CBS functionality are specified by the present document.

In UMTS the CBC isregarded to be integrated as a node into the core network.

The CBC may be connected to several BSCSRNCs. The CBC may be connected to several CBEs. The CBC shall be
responsible for the management of CBS messages including:

- dlocation of serial numbers;
- modifying or deleting CBS messages held by the BSC/RNC;

- initiating broadcast by sending fixed length CBS messages to a BSC/RNC for each language provided by the
cell, and where necessary padding the pages to alength of 82 octets (see 3GPP TS 23.038 [3]);

- determining the set of cells to which a CBS message should be broadcast, and indicating within the Serial
Number the geographical scope of each CBS message;

- determining the time at which a CBS message should commence being broadcast;

- determining the time at which a CBS message should cease being broadcast and subsequently instructing each
BSC/RNC to cease broadcast of the CBS message;

- determining the period at which broadcast of the CBS message should be repeated,;
- determining the cell broadcast channel, on which the CBS message should be broadcast.

To work efficiently on the interfaces, the BSC/RNC - which is normally controlling more than one cell of a broadcast
area - should be used as a concentrator as far as CBS message handling is concerned. Hence, the CBC should work on
lists of cells when issuing CB related requests towards the BSC/RNC.

6 BSC/RNC Functionality

The BSC/RNC shall interface to only one CBC. A BSC may interface to several BTSs asindicated by 3GPP GSM-TS
08:5248.052 [10]. A RNC may interface to several Node Bs.
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The BSC/RNC shall be responsible for:

BSC | RNC
interpretation of commands from the CBC,;
storage of CBS messages;
scheduling of CBS messages on the CBCH; | Scheduling of CBS messages on the CBS
related radio resources
providing an indication to the CBC when the desired repetition period cannot be achieved;
Providing to the CBC acknowledgement of successful execution of commands received from the
CBC;
Reporting to the CBC failure when a command received from the CBC is not understood or cannot
be executed;

routing CBS messages to the appropriate Routing CBS messages

BTSs;

Transferring CBS information to each The Node B has no functionality regarding
appropriate BTS via a sequence of 4 SMS CBS. This implies that CBS messages do not
BROADCAST REQUEST messages or 1 have to be transmitted explicitely to the Node

SMS BROADCAST COMMAND message Bs for further processing.
(see 3GPP TS 08.58 [11]), indicating the
channel which shall be used.

optionally generating Schedule Messages, Generating Schedule Messages, indicating the

indicating the intended schedule of intended schedule of transmissions (see

transmissions (see GSM3GPP 3GPP TS 25.324 [19]). The conversion of GSM

TS 04-1224.012); related CB DRX Information is a function of the
RNC (3GPP TS 25.401 [17]).

optionally receiving CBCH Load Indication not applicable

messages and reacting by broadcasting a
burst of scheduled CBS messages or by
suspending the broadcast for a period
indicated by BTS (see

3GPP TS 98:5848.058 [11));

To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell lists as
far as applicable.

7 BTS Functionality

Only GSM [The BT S isresponsible for conveying CBS information received via SMS BROADCAST REQUEST or
SMS BROADCAST COMMAND messages over the radio path to the MS.

- optionally generating CBCH L oad Indication messages, indicating an underflow or overflow situation on the
CBCH (see 3GPP TS08.5848.058 [11]).

8 MS/UE Functionality

Only GSM [The MSis responsible for recombination of the blocks received viathe radio path to reconstitute the CBS
message.]

The precise method of display of CBS messages is outside the scope of GSM Specifications, however it is assumed that
an MS/UE will:
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MS UE

discard sequences transferred via the radio Discard corrupt CBS messages received on the
path (see 3GPP TS 04-1224.012 [7]) which radio interface
do not consist of consecutive blocks;

have the ability to discard CBS information which is not in a suitable data coding scheme;

Have the ability to discard a CBS message which has a message identifier indicating that it is of
subject matter which is not of interest to the MS;

Have the ability to ignore repeat broadcasts of CBS messages already received (message has not
changed since it was last broadcast i.e. sequence number has not changed within the message's
indicated geographical area);

have the ability to transfer a CBS message to an external device, when supported ;

optionally enter CBS DRX mode based upon | Enter CBS DRX mode based upon received

received Schedule Messages (see Schedule Messages (see 3GPP TS 25.324)
3GPP TS 04-1224.012 [7]);
optionally skip reception of the remaining not applicable

block(s) of a CBS message which do(es) not
contain cell broadcast information (see
3GPP TS 04-1224.012 [7]);

Optionally read the extended channel Not applicable for UMTS.

enable the user to activate/deactivate CBS through MMI

Enable the user to maintain a "search list" and receive CBS messages with a Message ldentifier in
the list while discarding CBS messages with a Message Identifier not in the list

allow the user to enter the Message Identifier via MMI only for the 1 000 lowest codes

be capable of receiving CBS messages consisting of up to 15 pages

9.1

9.1.1

Protocols and Protocol Architecture

Requirements on the Radio Access Network

GSM Radio Access Network

Commands interpreted by the BSC will result in a sequence of 4 SMS BROADCAST REQUEST messagesor 1 SMS
BROADCAST COMMAND message being sent to aBTS, which in turn result in a sequence of 4 blocks each 22 octets
long being transferred viathe BTS-M S interface (see 3GPP TS 04:2224.012 [7]).

With the SMS BROADCAST REQUEST mode of operation, the 88 octet fixed length CBS page which is specified in
clause 9.3 is split into four 22 octet blocks which are carried in SMS BROADCAST REQUEST messages as follows:

octets 1-22 are transferred in the 1% SMS BROADCAST REQUEST

with a sequence number (see 3GPP TS 04:1224.012 [7]) indicating first block;

octets 23-44 are transferred in the 2@ SMS BROADCAST REQUEST

with a sequence number (see 3GPP TS 04:1224.012 [7]) indicating second block;

octets 45-66 are transferred in the 3" SMS BROADCAST REQUEST

with a sequence number (see 3GPP TS 04:1224.012 [7]) indicating third block;

octets 67-88 are transferred in the 4" SMS BROADCAST REQUEST

with a sequence number (see 3GPP TS 04:1224.012 [7]) indicating fourth block.

Figure 3 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS
BROADCAST REQUEST mode of operation.
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3G TS 23.041 .
. 3G TS 23.041 Section 9.4
Section 9.2
GSM 08.58 GSM 04.12
CBC BSC BTS MSs
Write-Replace

SMS BROADCAST REQUEST 1

Report-Success

SMS BROADCAST REQUEST 2

SMS BROADCAST REQUEST 3

SMS BROADCAST REQUEST 4

Figure 3

With the SMS BROADCAST COMMAND mode of operation, the BSC sendsto the BTS in one single message the
88 octet fixed length CBS page. The BTS then splits the page into four 22 octet blocks, adds the sequence number
(see 3GPP TS 04:1224.012 [7]) and transmits the four resulting blocks on the air.

Figure 4 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS
BROADCAST COMMAND mode of operation.
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3G TS 23.041 .
i 3G TS 23.041 Section 9.4
Section 9.2
GSM 08.58 GSM 04.12
CBC BSC BTS MSs
Write-Replace

SMS BROADCAST COMMAND

Report-Success

Figure 4

9.1.2 UMTS Radio Access Network

Commands interpreted by the RNC will result in one SMS BROADCAST COMMAND sent to the UE. The CBS
messages are completely transparent to the Node B, i.e. no manipulation of the data like e.g. fragmentation is done at
the Node B.

3G TS 23.041
Section 9.2

3G TS 23.041 Section 9.4

3G TS 25.324

CBC RNC NODE-B UEs

Write-Replace
SMS BROADCAST COMMAND

Report-Success

Figure 4a
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9.1.3 UMTS Protocol Overview

CB Appl. 1 CB Appl. 1
CB Appl. 2 CB Appl. 2/3 CB Appl. 3
TCP/UDP TCP/UDP

IP IP

L2 L2

L1 luBC L1

UE RNC CBC

Figure 5

9.2 Requirements on the CBC-interfaces CBC-BSC and
CBC-RNC

The requirements are described by primitives. The term primitive is used to indicate "an abstract, implementation
independent interaction between a service user and a service provider” (see ITU-T Recommendation X.210). For the
CBC-BSC/RNC interface, the service provider would be the protocol interconnecting CBC and BSC/RNC. A Primitive
may therefore be viewed as an abstract, implementation independent request/indication or response/confirm interaction
between the service user (CBC or BSC/RNC) and the service provider (protocol). A set of primitives for use between
the CBC and BSC/RNC is specified appropriate to the functionality assigned to the CBC and BSC/RNC in clauses 5
and 6. In order to allow future extensions to the primitives, where possible a primitive shall not be rejected because a
parameter is not recognised; the recipient shall ignore the parameter in question and process the remainder of the
primitive's parameters as usual .

The following table gives an overview over the exisiting primitives:

Name Originator Type Reference
WRITE-REPLACE CBC Request/Indication 9.2.2
KILL CBC Request/Indication 9.2.3
REPORT BSC/RNC Response/Confirm 9.24
STATUS-LOAD-QUERY CBC Request/Indication 9.25
STATUS-LOAD-QUERY BSC/RNC Response/Confirm 9.2.6
STATUS-MESSAGE-QUERY CBC Request/Indication 9.2.7
STATUS-MESSAGE-QUERY BSC/RNC Response/Confirm 9.2.8
REJECT BSC/RNC Response/Confirm 9.2.9
RESTART-INDICATION BSC/RNC Request/Indication 9.2.10
RESET CBC Request/Indication 9.2.11
FAILURE-INDICATION BSC/RNC Request/Indication 9.2.12
SET-DRX CBC Request/Indication 9.2.13
SET-DRX-REPORT BSC Response/Confirm 9.2.14
CAPACITY-INDICATION RNC Request/Indication 9.2.15

GSM only [No mandatory protocol between the CBC and the BSC is specified by GSM, thisis a matter of agreement
between CBC and PLMN operators. 3GPP TRS 03.49 [6] (see also annex A of the present document) provides example
protocol stacks using the primitives defined as follows.]

In UMTS the CBC isintegrated into the Core Network.This implies a mandatory protocol between CBC and RNC.

NOTE: Inthefollowing definitions, M indicates "mandatory parameter" and O indicates "optional parameter”.
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9.2.1 Identification of a CBS message

In GSM within aCBC-BSC interface, a CBS message is uniquely identified by the quartet (Message Identifier, Serial
Number, Cell Identifier, Channel Indicator).

In UMTS within the CBC-RNC interface, a CBS message is uniquely identified by the triplet (Message Identifier,
Serial Number, Cell Identifier).

This means that even when two CBS messages have the same semantic containts (for example the same weather
forecast) but in different languages or coding schemes, they are considered as different and must therefore be identified
by a different quartet.

The Serial Number (Old-Serial-Number or New-Serial-Number) is managed cyclically and therefore this does not
prevent the re-use of the same quartet for a different CBS message when the serial number have been incremented a
sufficient number of times. How to manage the ambiguity is described subsequently.

This unique identification of a CBS message across the CBC-BSC interfaceis used in al the primitives defined
hereafter. This means that the quartet/triplet will be implicitly or explicitly present in every interface primitive which
appliesto agiven CBS message.

This unique quartet/triplet will be referred in the rest of the document as the " message reference”.

9.2.2 WRITE-REPLACE Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 (0]
New-Serial-Number 9.3.3 M

Cell-List 9.35.1 M

GSM only [Channel Indicator 9.3.6 QO]
Category 9.3.7 (0]
Repetition-Period 9.3.8 M
No-of-Broadcasts-Requested 9.3.9 M
Number-of-Pages 9.3.4 M

Data Coding Scheme 9.3.18 M
CBS-Message-Information-Page 1 9.3.19 M
CBS-Message-Information-Length 1 9.3.20 M
CBS-Message-Information-Page 2 9.3.19 (0]
CBS-Message-Information-Length 2 9.3.20 (0]
CBS-Message-Information-Page n 9.3.19 (0]
CBS-Message-Information-Length n 9.3.20 (0]

This primitive is sent by the CBC to the BSC/RNC. As this primitive can be used either to broadcast anew CBS
message or replace a CBS message already broadcast, the CBC will use the presence and content of the
Old-Serial-Number and New-Serial-Number fields in this primitive to instruct the BSC/RNC as follows:

- Old-Seria-Number not present/New-Serial-Number present.

- Thisisawrite request which will be interpreted by the BSC/RNC as an instruction to broadcast anew CBS
message in al the cells of the Cell list.

- GSM only [The CBS message will be broadcasted on the channel derived by the Channel Indicator (see the
clause on parameters that describes the implicit value of the Channel Indicator when not present in the CBS

message)] .
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The following table identifies the BSC/RNC's behaviour:

Success/Failure of write BSC/RNC behaviour
request
The BSC/RNC completes the following parameters to be returned in the
Success Report PDU:
e a'0'value is entered in the number of broadcasts completed list
for the cell

* no entry is made in the failure list for the cell
The BSC/RNC completes the following parameters to be returned in the

Report PDU:
Failure * no entry is made in the number of broadcasts completed list for
the cell

e an entry is made in the failure list for the new CBS message
identifying the failure cause for the cell

- The BSC/RNC will build as many message references as the number of cellsin the list. These message
references will be used in particular in the subsequent primitives.

- When amessage reference is already known by the BSC/RNC for certain cellsin thelist (even if the Update
field of the Serial-Number is different), the primitive will be rejected for those cells with the cause " message
reference already used". Thelist of cells where the message reference is not valid will be provided in the failure
list of the REPORT primitive. For these cells no entry will be made in the number of broadcasts completed
parameter.

- Old-Serial-Number present/New-Serial-Number present.

- Thisisareplace request which will be interpreted by the BSC/RNC as a kill request for the CBS message with
the old serial number, followed by awrite request for the CBS message with the new serial number. The
handling of the new serial number in the write part of thisrequest, is as described above in the write request
where no Old-Serial-Number is supplied. These two kill and write requests are executed sequentially. If the kill
reguest is unsuccessful, the BSC/RNC does not proceed to execute the write request. The kill request will stop
broadcast of, and cause all information currently associated with the combination of message identifier, old serial
number, GSM only [Channel Indicator] and thelist of cellsin the Cell list to be deleted from the cellsin the
BSC/RNC (i.e. for al cells provided in the Cell-List parameter). If the kill request is successful, the subsequent
write request information conveyed in the primitive replaces the killed CBS message. The following table
identifies the BSC/RNC's behaviour:

Success/Failure of Kill BSC/RNC behaviour
request

The BSC/RNC proceeds to execute the write request:

*  Write successful: the BSC/RNC completes the following parameters to
be returned in the Report PDU:
* An entry is made in the number of broadcasts completed list for the

cell.
* No entry is made in the failure list for the cell.
Success »  Write unsuccessful: the BSC/RNC completes the following parameters

to be returned in the Report PDU:
* An entry is made in the number of broadcasts completed list for the
cell.
* An entry is made in the failure list for the new CBS message
identifying the failure cause for the cell.
The BSC/RNC does not proceed to execute the write request, and
completes the following parameters to be returned in the Report PDU:
Failure * no entry is made in the number of completed broadcasts list.
* an entry is made for the old CBS message in the failure list identifying
the failure cause for the cell.

All cells which should perform the broadcasting are mentioned in the Cell-List parameter.
The broadcast of the referenced CBS message in the cells which are not mentioned in the Cell-List remains unaffected.

If no category is present, the default category isinterpreted by the BSC/RNC, see the parameter clause.
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This primitive is responded by a REPORT or REJECT primitive.

NOTE: GSM only [In the case of multipage CBS messages, the individual pages are considered as independent
by the BSC scheduling algorithm].

9.2.3 KILL Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

Cell-List 9.35.1 M
GSM only [Channel Indicator 9.3.6 O]

This primitive is sent by the CBC to the BSC/RNC. The CBC will use this primitive to kill the message indicated by the
combination of message identifier, serial number, GSM only [Channel Indicator] and the cells indicated in the Cell-List
of thisKILL request, i.e. the primitive will halt broadcast of the message in the indicated cells and remove any
knowledge of the message from the BSC/RNC for these cells. The broadcast of the referenced message in the cells
which are not mentioned in the Cell-List remains unaffected. This primitive is responded with a REPORT or REJECT
primitive.

9.2.4 REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Serial-Number 9.3.2/9.3.3 M
GSM only [Channel Indicator 9.3.6 0]
No-of-Broadcasts-Completed-List 9.3.10 (0]
Failure-List 9.3.14 0]

This primitive will be sent by the BSC/RNC to the CBC in response to WRITE-REPLACE and KILL primitives. The
Serial-Number field will contain the old serial number if this primitive is sent in response to aKILL primitive, and the
new serial number if the primitiveis sent in response to a WRITE-REPLACE primitive.

The No-of-Broadcasts-Completed-List if present, may contain for each cell the number of broadcasts of the (replaced or
killed) CB message with the old message reference sent to this particular cell for broadcast. The serial number
information element in the case of a WRITE-REPLACE does not refer to the message for which the number of
broadcasts completed information is supplied. The Failure-List if present, may contain those cells which were present in
the related WRITE-REPLACE or KILL primitive and failed the requested operation.

9.2.5 STATUS-LOAD-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.351 M
GSM only [Channel Indicator 9.3.6 0]

This primitive is sent by the CBC to the BSC/RNC in order to obtain the current loading of the CBCH/UTRAN Radio
Resource of particular cellsreferenced in the Cell-List parameter. This primitive is responded by a
STATUS-LOAD-QUERY Response/Confirm or a REJECT primitive.

9.2.6 STATUS-LOAD-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
Radio-Resource-Loading-List 9.3.15 (0]
Failure-List 9.3.14 (0]
GSM only [Channel Indicator 9.3.6 0]

CR page 13



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 14

This primitive will be sent by the BSC/RNC in response to the STATUS-LOAD-QUERY Request/Indication primitive.

The Radio-Resource-Loading-List, if present, may contain each cell which successfully performed the requested
operation and for each of these cells the CBCH loading/ UTRAN Radio Resource loadingof this particular cell.

NOTE: For cellswith DRX the load caused by the schedule messages will be included in the load calculation.

The Radio-Resourcel oading-List will not be present if al cellsindicated in the related STATUS-LOAD-QUERY
Request/Indication failed the requested operation.

The Failure-Ligt, if present, may contain all cells for which the requested operation failed (e.g. because the cells CBCH
isnot availableinaBTS). The STATUS-LOAD-QUERY Response/Confirm will not contain the Failure-List parameter
if none of the cellsin the Cell-List of therelated STATUS-LOAD-QUERY Request failed the requested operation.

9.2.7 STATUS-MESSAGE-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

Cell-List 9.35.1 M
GSM only [Channel Indicator 9.3.6 O]

This primitive is sent by the CBC to the BSC/RNC in order to obtain the current status of a CB-message for the cells
referenced in the Cell-List parameter. This primitive is responded by the STATUS-MESSAGE-QUERY
Response/Confirm or by a REJECT Response/Confirm.

9.2.8 STATUS-MESSAGE-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.3.1 M
Old-Serial-Number 9.3.2 M

No-of-Broadcasts-Completed-List 9.3.10 (0]
Failure-List 9.3.14 0]
GSM only [Channel Indicator 9.3.6 0]

This primitive will be sent by the BSC/RNC to the CBC in response to a STATUS-MESSAGE-QUERY
Request/Indication primitive.

The No-of-Broadcasts-Completed-List, if present, may contain each cell which successfully performed the requested
operation and for each of these cells the number of times this CB message has been sent to this particular cell for
broadcast (parameter Number-of-Broadcasts-Completed; this parameter is not included for the cell if the old message
reference is not known to the BSC/RNC, and an entry is made in the failure list). The No-of-Broadcasts-Completed-List
will not be present if al cellsindicated in the related STATUS-MESSAGE-QUERY Request failed the requested
operation.

The Failure-List may contain all cells for which the requested operation failed (e.g. because the broadcast of the
requested message was never requested before or because the cells CBCH is not available). The
STATUS-MESSAGE-QUERY Response/Confirm will not contain the Failure-List parameter if none of the cellsin the
Cell-List of the related STATUS-MESSAGE-QUERY Request failed the requested operation.

9.2.9 REJECT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cause 9.3.16 M
Diagnostic 9.3.17 (0]
Message-ldentifier 9.3.1 (0]
Serial Number 9.3.2 (0]
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This primitive is sent by the BSC/RNC to the CBC in response to any primitive which is not understood (e.g. invalid
parameter or parameter value).

9.2.10 RESTART-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.2 M
Recovery Indication 9.3.20 (0]

The RESTART-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related restart situation in
one or more of its cells (e.g. when an existing or a new cell becomes operational during normal BSC/RNC operation or
when the BSC/RNC initialises).

Any referenced cell are again in CB-operational state (have resumed CB operation). The parameter Recovery
Indication, if present, indicates whether CB related data are lost for the cells referenced in the Cell-List and have to be
re-loaded. If the Recovery Indication parameter is absent, the CBC shall interpret it as the Recovery Indication with the
value data lost.

The CBC upon receiving a RESTART INDICATION indication, marks the cell as operational again. It will usually
generate WRITE-REPL ACE requests for this cell, according to the actual CB message loading at the moment of the
restart.

Note that a RESTART INDICATION indication may be triggered from the CBC by a RESET Request. This allowsto
recover from situations, where a PDU occasionally may be lost.

9.2.11 RESET Request/Indication

PARAMETER REFERENCE PRESENCE

Cell-List 9.35.1 M

The RESET Request is used by the CBC to force one or more cells of one BSC/RNC into CB-idle state.

The RESET Request may also be used by the CBC to ask for the CB operationa state of cells earlier indicated to have
failed (polling CB operationa state).

If aBSC/RNCreceivesa RESET Indication, the indicated cells enter idle state (same state as after "power on"). All CB
related information concerning earlier CB messagesin areferenced cell islost.

The BSC/RNC acknowledges the RESET Indication for each cell by an RESTART- or, if not adequate, by a
FAILURE-INDICATION request.

Of course, several responses may be combined using acell list in the RESTART or FAILURE INDICATION.

9.2.12 FAILURE-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE

Cell-List 9.35.2 M

The FAILURE-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related problem situation
in one or more of itscells.

Any referenced cell enters CB-not-operational state. The status of the CBS messages is undefined until the
Restart-Indication is sent. It remainsin not-operational state until a RESTART-INDICATION request (see
clause 9.1.10) indicates normal CB operation (again).

The CBC upon receiving a FAILURE indication, marks this cell as failed. It will generally not generate further
WRITE-REPLACE requests for this cell, up to the point, when the CBC isinformed by a RESTART indication, that the
cell has resumed CB operation.
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The BSC/RNC refuses further WRITE-REPLACE requests from the CBC with the cause

"cell-broadcast-not-operational” when any referenced cell isin the CB-not-operational state.

NOTE: A Failure-Indication may be triggered by a RESET Request. This allowsto recover from situations,

where a PDU occasionally may be lost.

9.2.13 SET-DRX Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.35.1 M
Schedule-Period 9.3.12 (0]
Reserved-Slots 9.3.13 (@)
GSM only [Channel Indicator 9.3.6 0]
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Thisprimitiveis applicablein GSM only. In UMTS DRX is a mandatory feature in the RNC and no activation/
deactivation function on CBSrelated radio resources controlled by the CBC is necessary.

The SET-DRX Request is used by the CBC to set DRX specific parametersi.e. the schedule period and the number of
dotsreserved for high priority CBS messages, see GSM3GPP TS 04:1224.012. At least one of the Schedule-Period or
Reserved-Slots parameters must be present in the primitive. If this primitive is not supported, the BSC may use default
values.

If aBSC receivesa SET-DRX Indication, the new DRX parameters will be taken into account starting from the next
schedule period in each cell, see 3GPP TS 04:1224.012 [7].

If aBSC receivesa SET-DRX Indication, the new DRX parameters will be applied for all cellsthat do not handle any
broadcast message (null loading).

9.2.14 SET-DRX- REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.2 O
Failure-List 9.3.14 (0]
GSM only [Channel Indicator 9.3.6 0]

This primitive will be sent by the BSC to the CBC in response to a SET-DRX Request/Indication primitive.

The Failure-List will contain those cells which were present in the Request message and which failed the requested
operation.

If the new schedule period parameters are not acceptable on a cell due to the load of the cell, the cause
"bss-capacity-exceeded" is used in the Failure-list.

9.2.15 CAPACITY-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.3.5.2 o
Available-Capacity 9.9.22 @)

Thisprimitiveis applicablein UMTS only.

This primitive is used by the RNC to indicate a change in the available broadcast capacity per cell to the CBC.
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9.3 Parameters

9.3.1 Message-ldentifier

This parameter identifies source/type of a CBS message and is passed transparently from the CBC to the MS/UE. Its
format is defined in clause 9.4.2.2.

9.3.2 Old-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Itsformat is
defined in clause 9.4.2.1.

This parameter enables a particular existing CBS message, from the source/type indicated by the message identifier, to
be identified.

9.3.3 New-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Itsformat is
defined in clause 9.4.2.1.

This parameter enables CBS message change to be indicated since it is altered every time the CBS message is changed.
The serial number identifies a particular CBS message, which may be several pagesin length, from the source indicated
by the message identifier.

9.34 Number-of-Pages

This parameter enables the number of pagesin the CBS message to be indicated.

9.35 Cell-List

The cell-list identifies a sequence of one or more cells to which the primitives apply.
The following applies for GSM only:

Thecellsinthelist are described in 3GPP TS 08:0848.008 [13] and can be identified by the CBC or BSC in LAC and
Cl format or CI format only.

In addition (see 3GPP TS 08:0848.008 [13]) it is possible for the CBC to refer to al cellsina LAC or in acomplete
BSC. If supplied, the Cell-List parameter must refer to at least one cell.

The following applies for UMTS only:

- For CBSthe cells arerefered to as Service Areas. As described in 3GPP TS 25.401 [17] a Service Area I dentifier
(SAl) isused to uniquely identify an area consisting of one or more cells belonging to the same Location Area.
Such an areais called a Service Area and can be used for indicating the location of a UE to the CN.

- The Service Area Code (SAC) together with the PLMN-I1d and the LAC will congtitute the Service Area
I dentifier.

- SAI=PLMN-Id+LAC + SAC.
- The SAC isdefined by the operator, and set in the RNC viaO& M.

NOTE: For CBS, a Service Areashall consist of only one Cell. The mapping of SAI onto cell is controlled by the
RNC and managed by an O& M function.Given the above differences between cell identification in the
two directions, a cell list sent from the CBC to the BSC/RNC has a different structure compared to a cell
list sent from the BSC/RNC to the CBC. The different cell lists are described in clauses 9.3.5.1 and
9.35.2.
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9.35.1

The CBC to BSC/RNC Cell-List contains alength parameter identifying the number of cell-identifications present in

Cell-List sent from CBC to BSC/RNC

CR page 18

thelist, a Cell-1d-Discriminator, which is common for al cell-identifications in the list, and a sequence of
cell-identifications.

Description of list elements:

PARAMETER PRESENCE
Length M
Cell-1d-Discriminator M
Cell-Identification M
The Cell-Id-Discriminator has one of the following formats:
Format Description
LAC and Cl in GSM; GSM3GPP TS 08-6848.008 [13]

Cl only;

all cells in the BSC/RNC belonging to a certain
Location Area;

all cells in the BSC/RNC;

SAlin UMTS

GSM3GPP TS 68-6848.008 [13]
Example in GSM3GPP TR 03.49 [6]

Example in 3GPP TR GSM-03.49 [6]
3GPP TS 25.401 [17]

The Cell-identification is repeated for each cell included in the list. The Cell-List must refer to at least one cell.

9.3.5.2 Cell-List sent from BSC/RNC to CBC
The BSC/RNC to CBC Cell-List contains a sequence of cell-identifiers as defined in clause 9.3.11. The Cell-List must
contain at least one cell-identifier as defined in clause 9.3.11.

9.3.6  Channel Indicator

The following applies for GSM only:

This parameter indicates the CB channel, which shall be used for broadcasting the data:
- basic channd;
- extended channel (supporting such a channel by the network or MSsis optional);

- if no channel indicator is present, it shall be interpreted as an indication to the basic channel.

9.3.7 Category
Thisindicates the category of the CBS message:
- High Priority:  to be broadcast at the earliest opportunity.

- Background: to be broadcast when no CBS messages of category "High Priority" or "Normal" are broadcast.
The repetition period defines the minimum broadcast requirement.
- Normal: to be broadcast according to the associated repetition period.

If the category is omitted, the default category implied is "Normal" message.

9.3.8 Repetition-Period

Thisindicates the period of time after which broadcast of the CBS message should be repeated. The minimum period
with which a CBS message consisting of one page may be broadcast over the air interface is a period of 1.883 s.

The value of "Repetition-Period" shall be in the range 1 to 1 024 where each unit will represent the value of one
minimum period.
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In the event of a conflict where the BSS/RNS has more than one CBS message to send at the same time, the BSC/RNC
shall decide the order of such CBS messages as an implementation matter.

NOTE: Thetime period 1.883 s approximately reflects one 8 x 51 multiframe sequence of the GSM radio
interface. It is also used as minimum repetition rate in UMTS. The higher capacity of the RNS enables the
CBC to send more than one CBS message consisting of one page with the minimum repetition rate to a
Node B.
9.3.9 No-of-Broadcasts-Requested
This specifies the number of times the CBS message isto be broadcast.

The parameter may take any value up to 65535 (this maximum allows the CBS message to be broadcast approximately
every 1.883 sfor more than 24 h). If the parameter is set to 0 then the CBS message will be broadcast indefinitely (i.e.
until the BSC receives an appropriate Kill-Message Request/Indication primitive).

9.3.10 No-of-Broadcasts-Completed-List

This parameter isalist indicating the number of times that the CBS message (i.e. all pages of the CBS message) has
been sent to each cell in the Cell-List for broadcast over the air interface.

Thecellsinthelist are described as per clause 9.3.11.

Description of list elements:

PARAMETER PRESENCE

Cell Identifier M
No-of-Broadcasts-completed M
No-of-Broadcasts-Compl-Info (0]

The information above is repeated for the number of cellsin thelist.

To each cell in the list the information element No-of-Broadcasts-completed is associated. Thisinformation element is
related to the particular referenced cell in the list and contains the number of times a CBS message (i.e. all pages of a
CBS message) has been sent to this cell for broadcast. The No-of-Broadcasts-completed information element
represents the number of full broadcasts made of a CBS message, and that the CBS message is being (or had been)
broadcast.

The optional No-of-Broadcasts-Compl-Info information element may be supplied to indicate to the CBC one of the
following cases:

- overflow;

the count of the number of full broadcasts made of a CBS message has overflowed, and that the CBS message is
being (or had been) broadcast. The actual number of broadcasts completed is greater than the value indicated in
the No-of-Broadcasts-compl eted information element;

- unknown;

indicates that there is no information regarding the number of broadcasts completed in the BSC/RNC for the
CBS message with the old serial number. The value indicated in the No-of-Broadcasts-completed information
element is undefined in this case.

The No-of-Broadcasts-Completed-List must contain at |east one cell.

9.3.11 Cell-Identifier

The cell-identifier consists of a cell-id-discriminator and cell-identification pair.

Description of list elements:
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PARAMETER PRESENCE
Cell-1d-Discriminator M
Cell-ldentification M

The Cell-1d-Discriminator has one of the following formats:

Format Description
LAC and Cl in GSM GSM3GPP TS 68-6848.008 [13]
Cl only GSM3GPP TS 68-6848.008 [13]
SAl in UMTS 3GPP TS 25.401 [17]

The BSC can usethe 'LAC and ClI' format for acell identifier in any response to the CBC. The BSC may also use the
'Cl only' format for a cell identifier when responding to a CBC primitive that had contained a cell with 'Cl only' format
for acell identifier. The RNC uses the SAI format for acell identifier in any response to the CBC.

9.3.12 Schedule-Period
The following applies for GSM only:Indicates the DRX schedule period length, see 3GPP TS 04:1224.012 [7].
The following val ues should be coded:

- noDRX;

- length of the schedule period.

If a schedule period length greater than 40 is used, the schedule message cannot be built entirely if more than 40 CBS
messages have to be described in the period. Therefore, schedule period length shall be reduced to 40.

9.3.13 Reserved-Slots

The following applies for GSM only:Indicates the number of slots marked as "free dots reading advised" in the
schedule message and considered as reserved in a DRX schedule period for incoming high priority CBS messages, not
scheduled in the current schedule period, see 3GPP TS 04:1224.012 [7].

The spacing of the reserved dotsisimplementation dependent.

Reserved slots shall receive a 40 value at maximum, taking into account the constraint for schedule period length.

9.3.14 Failure-List

Thisidentifiesthelist of cells for which the BSC/RNC could not complete the request. The failure cause for each cell is
indicated.

The cellsinthelist are described as per clause 9.3.11.

Description of list elements:

PARAMETER PRESENCE
Cell Identifier M
Cause M
Diagnostic 0]

The information above is repeated for the number of cells that failed.

To each cell in thelist the information elements Cause and, as an implementation option, Diagnostic are associated.
These are related to the particular referenced cell in thelist.

The Failure-List must contain at least one cell.
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9.3.15 Radio-Resource-Loading-List

A list of the predicted short term load of each cell inthe list expressed as a percentage. The calculation of this
percentage is an implementation matter. The load should reflect the number of used slots, and schedule messages and
reserved dots must be taken into account. The cellsin thelist are described as per clause 9.3.11.

Description of list elements:

PARAMETER PRESENCE
Cell Identifier M
Radio-Resource-Loading M

The information above is repeated for the number of cellsin thelist.

To each cell in the list the information element Radio-Resource-Loading is associated. Thisinformation element is
related to the particular referenced cell in the list and contains the cells load.

Note that for cells with DRX the load caused by the schedule messages will be included in the Radio-Resource load.

The Radio-Resource-Loading-List must contain at least one cell.

9.3.16 Cause

Indicates reason why the BSC/RNC was not able to interpret or execute the received primitive. The causes are givenin
table 1.

Table 1

Cause Reason
Parameter-not-recognized Sent when the recipient (CBC or BSC/RNC) was unable to
act upon the primitive received due to an unrecognized
parameter. A primitive should not be rejected only because a
parameter is not recognized as this would prevent extensions
to the service
Sent when a failure occurred due to the value of a parameter
being invalid, e.g. out of range, or in Write-Replace, the
parameter "no of pages" does not equal the number of pages
received
Sent when the BSC/RNC does not recognize the CBS
message reference
Sent when the BSC/RNC does not recognize a cell Identity
Sent when the BSC/RNC did not recognize the primitive at all
Sent when a mandatory element is missing from the primitive
Sent when a write-replace fails because the BSC/RNC
cannot meet the requested repetition period or when the set-
drx parameters cannot be applied because of the cell loading
Sent when the local cell memory has been exceeded]

Sent when the BSS/RNS is unable to store a CBS message
as the BSS/RNS memory has been exceeded

Sent when the CBCH/CBS related Radio Resource is not
configured for a cell

Sent when the CBCH/CBS related radio resource is not
available because of error conditions or due to maintenance
activities

parameter-value-invalid

valid-CBS-message-not- identified

cell-identity-not-valid
unrecognized-primitive
missing-mandatory-element
bss-capacity-exceeded

GSM only [cell-memory-exceeded
bss-memory-exceeded

cell-broadcast-not-supported

cell-broadcast-not-operational

incompatible-DRX-parameter

Sent when the DRX parameter(s) cannot be applied.

GSM only [Extended-channel-not-
supported

Sent when a write-replace fails because the extended
channel is not configured for a cell]

message-reference already-used

Sent when the recipient (BSC/RNC) was unable to act upon
the write_replace received due to a previous write_replace
received with the same message_reference.

unspecified-error

Sent when none of the above cause values apply
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9.3.17 Diagnostic

Provides additional information associated with Cause parameter and may contain parameter which could not be
interpreted/executed.

9.3.18 Data Coding Scheme

This parameter identifies the alphabet or coding employed for the message characters and message handling at the
MS/UE and is passed transparently from the CBC to the MS/UE. This parameter is defined in 3GPP TS 23.038 [3].
9.3.19 CBS-Message-Information-Page n

This parameter is of afixed length of 82 octets and carries up to and including 82 octets of user information. Where the
user information is less than 82 octets, the remaining octets must be filled with padding (see 3GPP TS 23.038 [3]).

The content of a CBS-Message-Information-Page is passed transparently from the CBC to the MS/UE.
In GSM the CBS-Message-Information-Page n becomes the 'Content of Message' parameter at the M S.

In UMTS the CBS-Message-I nformati on-Pages together with the associated CBS-Message-I nformation-Length
parameter is broadcasted as a single unit over the radio inteface.

In the case where the user information is GSM 7 bit default alphabet encoded, the appropriate padding characters and
bit-fill are added to the end of the user information to complete the CBC-M essage-I nformation-Page
(see 3GPP TS 23.038[3)]).

In the case where the user information is 8 bit encoded, the appropriate padding octets are added to the end of the user
information to complete the CBC-Message-I nformation-Page (see 3GPP TS 23.038 [3]).
9.3.20 CBS-Message-Information-Length n

This parameter gives the number of octets of the CBS-M essage-Information-Page n containing user information. The
remaining octets of the CBS-Message-I nformation-Page n contain only padding information and are not included in this
parameter.

In the case where the user information is encoded using the GSM 7 bit default alphabet and the last character terminates
at an octet boundary, this parameter indicates the number of octets of user information. In the case where the last
character does not terminate at an octet boundary, this parameter indicates the number of octets up to the octet boundary
immediately following the last GSM 7 bit default al phabet character of user information.

In UMTS the CBS-Message-I nformation-Pages together with the associated CBS-Message-I nformation-Length
parameter is broadcasted as a single unit over the radio inteface.

9.3.21 Recovery-Indication
Indicates whether the CBS related data was lost or is still available.
The following val ues should be coded:

- Data-available;

- Datalost.

9.3.22 Available-Capacity

This parameter is applicable for UMTS only. It indicates the capacity on the radio interface of a cell which iscurrrently
available for CBS.
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9.4 Message Format on the Radio Network — MS/UE Interface

94.1 GSM

The CBS messages which are transmitted by the BTS for the MS include the CBS Message (information for the user)
and Schedule Message (schedule of CBS messages).

The use and the formatting of the CBS messages, which contain information for the MS user, is described in this clause.

The Schedule Message is broadcast to support CBS DRX mode for Mobile Stations. The Schedule Message is helpful
in minimizing battery usage for Cell Broadcast in the Mobile Station, because it allows the M S to ignore transmissions
of CBS messages the customer is not interested in. The use and formatting of the Schedule Message is described in
3GPP TS 04:1224.012 [7].

94.1.1 General Description

Each page of a CBS Message sent to the MS by the BTSis afixed block of 88 octets as coded in
3GPP TS 04:1224.012 [7]. Thisis sent on the channel allocated as CBCH by 3GPP TS 05.0245.002 [8]. The 88 octets
of the CBS Message are formatted as described in clause 9.3.2.

9.4.1.2 Message Parameter
Octet Number(s) Field
1-2 Serial Number
3-4 Message Identifier
5 Data Coding Scheme
6 Page Parameter
7-88 Content of Message

The octets in the above table are transmitted in order, starting with octet 1. The bits within these octets are numbered 0
to 7; bit O isthe low order bit and is transmitted first.

9.4.1.2.1 Serial Number

This parameter is a 16-bit integer which identifies a particular CBS message (which may be one to fifteen pagesin
length) from the source and type indicated by the Message |dentifier and is altered every time the CBS message with a
given Message | dentifier is changed.

The two octets of the Serial Number field are divided into a 2-bit Geographical Scope (GS) indicator, a 10-bit Message
Code and a 4-bit Update Number as shown below:

Octet 1 Octet 2

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

GS Update Number

Message Code

The most significant bit of the update number is octet 2 bit 3. The most significant bit of the Message Codeis octet 1 bit
5 and the least significant bit of the Message Code is octet 2 bit 4. The most significant bit of the Geographical Scopeis
octet 1 bit 7.

» Message Code;

The Message Code differentiates between CBS messages from the same source and type (i.e. with the same
Message Identifier). Message Codes are for alocation by PLMN operators.
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The Message Code identifies different message themes. For example, let the value for the Message I dentifier be
"Automotive Association” (= source), "Traffic Reports' (= type). Then "Crash on A1 J5" could be one value for
the message code, "Cow on A32 J4" could be another, and " Slow vehicle on M3 J3" yet another.

» Geographical Scope:

The Geographical Scope (GS) indicates the geographical area over which the Message Code is unique, and the
display mode. The CBS message is not necessarily broadcast by all cells within the geographical area. When two
CBS messages are received with identical Serial Numbers/Message I dentifiersin two different cells, the
Geographical Scope may be used to determine if the CBS messages are indeed identical.

In particular, the Geographical Scope tellsthe mobileif the CBS message is:
- only cell wide (which meansthat any CBS message if received in the next cell isregarded as "new"), or

- PLMN wide (which means that the Message Code and/or Update Number must change in the next cell for
the CBS message to be "new"), or

- Location Areawide (in GSM) (which means that a CBS message with the same Message Code and Update
Number may or may not be "new" in the next cell according to whether the next cell isin the same Location
Areaasthe current cell), or

- Service AreaWide (in UMTS) (which means that a CBS message with the same Message Code and Update
Number may or may not be "new" in the next cell according to whether the next cell isin the same Service
Areaasthe current cell)

NOTE: According to 3GPP TS 23.003 [2] a Service Area consists of one cell only.

The display mode indicates whether the CBS message is supposed to be on the display all the time
("immediate") or only when the user wantsto seeit ("norma"). In either case, the CBS message will be
displayed only if its Message I dentifier is contained within the "search list" of the mobile (see clause 9.3.2).
These display modes are indicative of intended use, without indicating a mandatory requirement or constraining
the detailed implementation by mobile manufacturers. The user may be able to select activation of these different
modes.

The coding of the Geographical Scope field is shown below:

GS Code Display Mode Geographical Scope
00 Immediate Cell wide
01 Normal PLMN wide
10 Normal Location Area wide in GSM,
Service Area wide in UMTS
11 Normal Cell wide

Immediate = default direct display.
Normal = default display under user interaction.

NOTE: Code 00 isintended for use by the network operators for base station IDs.
e Update Number:

The Update Number indicates a change of the message content of the same CBS message, i.e. the CBS message
with the same Message | dentifier, Geographical Scope, and Message Code.

In other words, the Update Number will differentiate between older and newer versions of the same CBS
message, within the indicated geographical area. A new CBS message may have Update Number 0000; however
this number will increment by 1 for each update. Any Update Number eight or less higher (modulo 16) than the
last received Update Number will be considered more recent, and shall be treated as a new CBS message,
provided the mobile has not been switched off.

9.41.2.2 Message Identifier

This parameter identifies the source and type of the CBS message. For example, " Automotive Association" (= source), "
Traffic Reports' (= type) could correspond to one value. A number of CBS messages may originate from the same
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source and/or be of the same type. These will be distinguished by the Serial Number. The Message Identifier is coded in
binary.

The ME shall attempt to receive the CBS messages whose Message I dentifiers are in the "search list". This"search list"
shall contain the Message | dentifiers stored in the EFcgy;, EFcgmip and EFcgyr files on the SIM (see GSM3GPP

TS 11.11) and any Message Identifiers stored inthe ME in a"list of CBS messages to be received". If the ME has
restricted capabilities with respect to the number of Message Identifiersit can search for, the Message | dentifiers stored
in the SIM shall take priority over any stored in the ME.

The use/application of the Message Identifier is shown in the following list, with octet 3 of the Message Identifier
shown first, followed by octet 4. Thus "1234" (hex) represents octet 3 = 0001 0010 and octet 4 = 0011 0100.

0000 - 03E7 (hex): To beallocated by PLMN operator associations. If a Message Identifier from thisrangeis
in the "search list", the ME shall attempt to receive such CBS message.

This version of GSM-03-413GPP TS 23.041 does not prohibit networks from using
Message | dentifiersin the range 0000 - 03E7 (hex) for Cell Broadcast Data Download to

the SIM.
03E8 (hex): LCS CBS Message | dentifier for E-OTD Assistance Data message.
03E9 (hex): LCS CBS Message Identifier for DGPS Correction Data message.
03EA (hex): LCS CBS Message I dentifier for GPS Ephemeris and Clock Correction Data message.
03EB (hex): LCS CBS Message Identifier for GPS Almanac and Other Data message.

03EC - OFFF (hex): Intended for standardization in future versions of GSM-03:413GPP TS 23.041. These
values shall not be transmitted by networks that are compliant to this version of
GSM-03:.413GPP TS 23.041. If aMessage Identifier from thisrange isin the "search list",
the ME shall attempt to receive this CBS message.

1000 - 107F (hex): Networks shall only use Message |dentifiers from this range for Cell Broadcast Data
Download in "clear" (i.e. unsecured) to the SIM (see GSM3GPP TS 11.14). If amessage
Identifier from thisrangeisin the "search list", the ME shall attempt to receive this CBS

message.

1080 — 10FF (hex): Networks shall only use Message |dentifiers from this range for Cell Broadcast Data
Download secured according to GSM3GPP TS 03:4823.048 [15] to the SIM (see
GSM3GPP TS 11.14). If amessage Identifier from thisrangeisin the "search list", the ME
shall attempt to receive this CBS message.

1100 - 9FFF (hex): intended for standardization in future versions of GSM-03:413GPP TS 23.041. These
values shall not be transmitted by networks that are compliant to this version of
GSM-03:413GPP TS 23.041. If a Message Identifier from thisrange isin the "search list",
the ME shall attempt to receive this CBS message.

A000 - AFFF (hex): PLMN operator specific range. The type of information provided by PLMN operators using
these Message I dentifiersis not guaranteed to be the same across different PLMNs. If a
Message Identifier from this range isin the "search list", the ME shall attempt to receive
this CBS message.

BO0O - FFFE (hex): intended as PLMN operator specific range in future versions of GSM-03:.413GPP TS
23.041. These values shall not be transmitted by networks that are compliant to this version
of GSM-03:.413GPP TS 23.041. If aMessage Identifier from thisrange isin the "search
list", then the ME shall attempt to receive this CBS message.

FFFF (hex): Reserved, and should not be used for new services, asthisvalueisused on the SIM to
indicate that no Message Identifier is stored in those two octets of the SIM. If this Message
Identifier isinthe "search list", the ME shall attempt to receive this CBS message.

Generally, the MM for entering these codes in the ME is|eft to the manufacturers' discretion. However, the 1000
lowest codes shall be capable of being specified viatheir decimal representationi.e.:

Octet 3 Octet 4.
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0000 00000000 0000(decimal '000).
0000 00000000 0001(decimal ‘001).
0000 00000000 0010(decimal '002).
0000 00000000 0011(decimal ‘003).

0000 00111110 0111(decimal '999).
9.4.1.2.3 Data Coding Scheme

This parameter indicates the intended handling of the CBS message at the M S, the al phabet/coding, and the language
(when applicable). Thisisdefined in 3GPP TS 23.038 [3].

When the SIM indicates one or more language preferences, the ME shall, by default, use the language(s) stored in the
SIM (in the EFp_ file) to set any language filter mechanisms provided by the ME.

Optionally, the user can select the language(s) required by using an MM, to determine whether a particular CBS
message should be read and displayed.

9.4.1.2.4 Page Parameter

This parameter is coded as two 4-bit fields. The first field (bits 0-3) indicates the binary value of the total number of
pages in the CBS message and the second field (bits 4-7) indicates binary the page number within that sequence. The
coding starts at 0001, with 0000 reserved. If a mobile receives the code 0000 in either the first field or the second field
then it shall treat the CBS message exactly the same as a CBS message with page parameter 0001 0001 (i.e. asingle

page message).

9.41.25 Content of Message
This parameter is a copy of the 'CBS-Message-Information-Page' as sent from the CBC to the BSC.

9.4.2 UMTS

The CBS messages which are transmitted by the RNS to the UE include two types of messages: CBS Message
(user information) and Schedule Message (schedule of CBS messages).

The format of the CBS Message containing user information is described in this clause and in 3GPP TS 25.324 [19].
The format of the Schedule Message is described in 3GPP TS 25.324 [19].

9.4.2.1  General Description

The CBS message is transmitted as one unit over the radio interface. On layer two of the UMTS radio interface the
logical channel CTCH is used.

9.4.2.2 Message Parameter

Octet Number(s) Parameter
1 Message Type
2-3 Message ID
4-5 Serial Number
6 Data Coding Scheme
7-n CB Data

The octets in the above table are transmitted in order, starting with octet 1. The bits within these octets are numbered 0
to 7; bit O isthe low order bit and is transmitted first.

9.4.2.2.1 Message Type

This parameter indicates the type of a message, either a CBS message or a Schedule Message. The Coding of the
Message Type isdescribed in 3GPP TS 25.324 [19].
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9.4.2.2.2 Message ID

This parameter identifies the source and type of the CBS Message (see also 3GPP TS 25.324 [19]). It isidentical with
the Message Identifier described in clause 9.4.1.2.2 with respect to its structure and possible value range. Within a multi
technology network of one operator, e.g. GSM combined with UMTS, the values identifying a given topic shall be
identical for both the Message ID and the Message Identifier described in 9.4.1.2.2.

The UE shall attempt to receive the CBS messages whose Message ID's arein the "search list". This"search list" shall
contain the Message | Ds stored in the EFcgyi, EFcamip and EFcgyir files on the USIM (see 3GPP TS 31.102 [18]) and
any Message Identifiers stored in the UE in a"list of CBS messages to be received". If the UE has restricted capabilities
with respect to the number of Message ID's it can search for, the IDs stored in the USIM shall take priority over any
stored in the UE.

9.4.2.2.3 Serial Number

This parameter identifies a particular CBS Message from the source and type indicated by the Message ID (see also
3GPP TS 25.324[19]). It isidentical with the Serial Number described in clause 9.4.1.2.1 with respect to its structure
and possible value range.

9.4.2.2.4 Data Coding Scheme

This parameter identifies the the al phabet/coding and the language applied to a CBS Message as defined in
3GPP TS 23.038[3].

When the USIM indicates one or more language preferences, the UE shall, by default, use the language(s) stored in the
USIM (inthe EFp file) to set any language filter mechanisms provided by the UE.

Optionally, the user can select the language(s) required by using an MM, to determine whether a particular CBS
message should be read and displayed.

9.4.2.25 CB Data

This parameter consists of the WRITE-REPLACE primitive parameters Number-of-Pages,
CBS-Message-I nformation-Page and CBS-M essage-I nformation-L ength as received from the CBC (see also
3GPP TS 25.324 [19]). The CBS-Message-I nformation-Page contains the user information (see clause 9.2.2).

9.5 CBS Compression

Cell Broadcast messages may be compressed in accordance with the compression algorithm described in
3GPP TS 23.042[14].

The Data Coding Scheme parameter (see clause 9.4.1.2.3) indicates whether or not a CBS Message is compressed.
Compression and decompression may take place between a CBE and an MS or between a CBC and an MS.
The compression applies only to user information sent between the CBC and the MSii.e. excludes any padding octets.

Padding in the case of CBS compression is defined as an integral number of octets where each padding octet has avalue
FF hexadecimal. The insertion of padding for different scenarios is described in the paragraphs below.

The compression footer ( see 3GPP TS 23.042 ) delimits the compressed user information bit stream at an octet
boundary. The remainder of the 'CBS-M essage-Information-Page' sent between the CBC and the BSC contains padding
octets. The parameter 'CBS-Message-Information-Length' identifies the sum of the compressed octets, the compression
header, and the compression footer ( see 3GPP TS 23.042 ), but not any padding.

Compression may apply to a single 'CBS-Message-Information-Page' or across multiple
'CBS-Message-| nformation-Page's.

In the case where Compression applies only to a single 'CBS-Message-I nformati on-Page', the compression header shall
be the first octet in that 'CBS-Message-I nformation-Page' and the compression footer shall immediately follow the
compressed data stream. Any remaining octets after the compression footer shall contain padding up to and including
the 82nd octet position. However, if the 82nd octet position contains the compression footer then there is no padding.
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In the case where compression applies across multiple 'CB S-M essage-Information-Page's, the compression header shall
be present only in the first octet position of the first 'CBS-Message-Information-Page’. The compression footer shall
immediately follow the compressed data stream which will terminate within the last 'CBS-Message-Infirmation-Page'.
Any remaining octets after the compression footer in the last 'CBS-Message-I nformation-Page' shall contain padding up
to and including the 82™ octet position in the last 'CBS-Message-Information-Page’. However, if the 82™ octet position
of the last 'CBS-Message-1 nformation-Page' contains the compression footer then there is no padding.

If it isrequired to convey different blocks of information which are to be treated by the M S as though they were
physically independent pages rather than concatenated information then page break characters ( see 3GPP TS 23.038)
may be inserted in the character stream prior to compression. The boundaries created by the page breaks will not
normally align with the boundaries set by the page number parameters and so the page number parameters cannot be
used to identify physically separate blocks of meaningful information.

The decoding at the MS may be achieved by first ocating the compression footer octet by working back from the 82™
octet in the last 'CBS-Message-Information-Page'. If padding is present, the MS must skip backwards over the padding
until a non padding octet is found. By definition this octet must be the compression footer. The compression footer has
a pre-defined bit combination which can never replicate a padding octet. If padding is not present in the 82™ octet
position of the last 'CBS-Message-Information-Page’, by definition the 82" octet must be the compression footer.

The compression footer defined in 3GPP TS 23.042 [14] indicates whether there are any compressed data bits contained
within the compression footer octet and, if not, how many compressed data bits are contained within the octet
immediately preceding the compression footer. In order to prevent possible replication of the padding octet value in the
compression footer octet value, the compression mechanism must ensure that when bits 0, 1, 2 in the compression
footer are all ones all other bitsin the compression footer octet are set to 0.

10 CBS Index

Anindex structure is defined in this clause. Index can be used by the operator to inform the end user about the type of
CBS services available. Index has the structure of atree. It can thus have sub parts which are called subindexes. A
subindex can be embedded in the same index message as its parent (" embedded subindex™) or it can physically bein a
separate index message (" child subindex"). Every index message has a unique message identifier. They are always of
the same type. Message Code 1010101010b shall be used to indicate this type. The root of the index structure shall be
the index message with message identifier 0. Other index messages are linked to the root index with links. Definition of
their message identifiersis left to the operator.

A format ("enhanced format™) for the index messages is described in this clause. If this enhanced format is used in the
index message the ms can present the index messagesin its preferred format.

Available CBS services are introduced in the index. This means that their message identifier and name are stated.
Enhanced format includes a mechanism for separating a normal service introduction from embedded subindex
introduction and child subindex introduction. The introduction of an embedded subindex specifies the "subindex-id"
used for identifying services that belong to this subindex. Embedded subindexes can have subindexes embedded in
them etc. If these "second level embedded subindexes' are introduced their subindex-id shall begin with the subindex-id
of their parent. Same principle applies for subindexesin third, fourth etc. level. An example of an index structureis
giveninfigure 6.

Enhanced format includes a mechanism which allows the terminals to identify that the format of the index messageis
enhanced. The index-id -field and the above mentioned Message Code (1010101010b) constitute this mechanism:

message-format = index-id index-element-intro+.

index-id = "EI" version crlf.

version = number+.

number = "1ttt t3t |4t |tet et |7 | "8 | "9 | 0.

subindex-intro | service-intro.

index-element-intro

subindex-id " " subindex-name crlf.

subindex-intro

subindex-id subindex-character+.
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subindex-character = "a'|"b"|...|"z" |"A"|"B"|...|"Z".
subindex-name = name-character+.

name-character = <gsm03.38character excluding <CR> and <LF> >.
crif = <CR><LP>.

service-intro = subindex-id message-id delimiter service-name crlf.
message-id = number+.

delimiter = "t

service-name = name-character+.

Current version used is 1.
The use of "." as delimiter means that this service is a child subindex of the index structure.
Delimiter " " isused in all other cases.

Subindex-id shall not be used if the service introduced isin the first level of the index. Subindex-id:s are used in
alphabetical order within an index message. They can be re-used in a child subindex.
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0 Index:
(Msgld=0, Message Code =1010101010b)

Ell

20 Hospitals

34 Taxis

a News

a201 Int News

a202 Nat News

a203 Local News

b Sports

b301 Football News
b302 Hockey Results
b303 Basketball

¢ Finance

c401 Finance News
ca Quotes NYSE
ca412 NYSE industrial
ca413 NYSE electronics

ca414 NYSE blue | — 420 Quotes Tokyo:

c420.Quotes Tokyo — | (Msgld = 420, Message Code = 1010101010b)
d Weather Ell

d501 Local Weather 421 Tokyo Industrial

d502 National Weather 422 Tokyo Finance

d503 Weather in Europe 423 Tokyo Blue

d504 Weather in the World

900.Buy and Sell

\

900 Buy and Sell:
(Msgld = 900, Message Code = 1010101010b)
Ell

901 Cars

902 Bikes

903 Boats

a Home Electronics
a911 Computers
a912 Televisions
a913 Radios

920 Baby Clothes
930 Magazines
940 Books

Figure 6
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Annex A (informative):
Protocols for interconnecting CBC and BSC

Thefollowing is applicable for GSM only:

No mandatory protocol between the Cell Broadcast Centre (CBC) and the Base Station Controller (BSC) is specified by
GSM,; thisis amatter of agreement between CBC and PLMN operators.

Some example protocols are provided in GSM-3GPP TR 03.49 [6] to assist CBC and PLMN operators. These are based
on the following principles, which CBC and PLMN operators are recommended to follow even if they choose not to use
one of the examples givenin 3GPP TRS 03.49 [6].

The protocol(s) between CBC and BSC should:
a) provide the service defined for the CBC-BSC interface (see clause 9);
b) be based on protocols normally used for communication between switching and/or computer equipment;

C) permit open interconnection - preferably using the OSl stack or equivalent (e.g. ITU-T Number 7 Stack).
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