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3.1 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AT ATtention; this two-character abbreviation is always used to start a command line to be sent from
TEto TA

BCD Binary Coded Decimal

ETSI European Telecommunications Standards Institute

HSCSD High Speed Circuit Switched Data

leoce—— nfemactHested Cetot Shioom Sonsies

IMEI International Mobile station Equipment Identity

IRA International Reference Alphabet (ITU-T T.50 [13])

IrDA Infrared Data Association

ISO International Standards Organisation

ITU-T International Telecommunication Union - Telecommunications Standardization Sector

ME Mobile Equipment, e.g. a GSM phone (equal to MS; Mobile Station)

MoU Memorandum of Understanding (GSM operator joint)

OSSP Octet-Stream-Protocol
OSPAIHOSS— Octet Stream-Protocol-for-lnternet Hosted-Octet-Stream-Service

PCCA Portable Computer and Communications Association

RDI Restricted Digital Information

RLP Radio Link Protocol

SIM Subscriber Identity Module

TA Terminal Adaptor, e.g. a GSM data card (equal to DCE; Data Circuit terminating Equipment)
TE Terminal Equipment, e.g. a computer (equal to DTE; Data Terminal Equipment)

TIA Telecommunications Industry Association

uUDI Unrestricted Digital Information

10.1.1 Define PDP Context +CGDCONT

Table 1;: +CGDCONT parameter command syntax

Command Possible response(s)

+CGDCONT=[ <ci d> [, <PDP_type> [, <APN> (014

[, <PDP_addr> [, <d_conp> [, <h_conp> ERROR
[.<pdl>T[,.[,pdNI]]]]TT]]

+CGDCONT? +CGDCONT: <ci d>, <PDP_type>,

<APN>, <PDP_addr >, <data_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[ <CR><LF>+CGDCONT: <ci d>, <PDP_type>,
<APN>, <PDP_addr >, <data_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[...1]

+CGDCONT=? +CGDCONT:  (range of supported <ci d>s) ,
<PDP_t ype>, ,, (list of supported <d_conp>s),
(list of supported <h_comp>s) [, (list of supported
<pd1>s) [, ..}, (list of supported <pdN>s)]]]

[ <CR><LF>+CGDCONT: (range of supported <ci d>s),
<PDP_t ype>, ,, (list of supported <d_conp>s),
(list of supported <h_comp>s) [, (list of supported
<pd1>s) [, ..}, (list of supported <pdN>s)]]]

[... 1]
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Description

The set command specifies PDP context parameter values for a PDP context identified by the (local) context
identification parameter, <ci d>. The number of PDP contexts that may be in a defined state at the same time is given
by the range returned by the test command.

A special form of the set command, +CGDCONT= <ci d> causes the values for context number <ci d> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP_t ype>, the parameter value ranges for each <PDP_t ype> are returned on a separate line.

Defined values

<ci d>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The
parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<PDP_t ype>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25 ITU-T/CCITT X.25 layer 3
IP Internet Protocol (IETF STD 5)
CERE——lnlornocHesied Dole Shenn Protoco]
PPP Point to Point Protocol (IETF STD 51)

<APN>: (Access Point Name) a string parameter which is a logical name that is used to select the GGSN or the
external packet data network.

If the value is null or omitted, then the subscription value will be requested.
<PDP_addr ess>: a string parameter that identifies the MT in the address space applicable to the PDP.

If the value is null or omitted, then a value may be provided by the TE during the PDP startup procedure or,
failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during
the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_conp>: a numeric parameter that controls PDP data compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

<h_conp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

NOTE. At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these.

<pd1>, ... <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>

Implementation

Mandatory unless only a single subscribed context is supported.
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10.1.6 Enter data state +CGDATA

Table 2: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d>[,<ci d>[,...]1]] CONNECT

ERROR
+CGDATA=? +CGDATA: (list of supported <L2P>s)
Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more GPRS PDP types. This may include performing a GPRS attach and one or
more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an ERROR
or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter
online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. GPRS attachment and
PDP context activation procedures may take place prior to or during the PDP startup if they have not already been
performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified.
For example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.
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The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT

PPP Point-to-point protocol for a PDP such as IP

PAD character stream for X.25 character (triple X PAD) mode

X25 X.25 L2 (LAPB) for X.25 packet mode

M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<ci d>: a numeric parameter which specifies a particular PDP context definition (see +CGDCONT command).
Implementation

Optional if the D (dial) command can be used to specify GPRS operation.

10.1.7 VOID—epgipetocal ool Slranpn DAL pormpnoiore 0 G0 | Do
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10.2.1.1 Request GPRS service 'D’

Table 4: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>][*[<cid>]]1]1]1# ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses 8 (for X.25) and 9 (for IP) of GSM 07.60. GPRS attachment and PDP context activation procedures may take
place prior to or during the PDP startup if they have not already been performed using the +CGATT and +CGACT
commands.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> is supported and provided, the MT shall automatically set up a virtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ, etc. commands may then be used in the modem initialisation AT command string to set values for for PDP
type, APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.
If <ci d> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.
NOTE. The dial string conforms to the syntax specified in GSM 02.30.
Defined Values
<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the GPRS

<cal | ed_addr ess>: a string that identifies thecalled party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma '," may be used as a substitute for the character period ".".

<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be
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used:

0 NULL

1 PPP

2 PAD

3 X25

yyyy M-XXXX

Other values are reserved and will result in an ERROR response to the set command.

NOTE. V.250 (and certain communications software) does not permit arbitrary characters in the dial string. The
<L2P>and <cal | ed_addr ess> strings are therefore specified as containing digits (0-9) only.

<ci d>: a digit string which specifies a particular PDP context definition (see +CGDCONT command).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,

the values shall be ignored and this shall not constitute an error.
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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version X.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the specification;
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o) Scope

This Technical Specification (TS) defines three interface protocols for control of SMS functions within a GSM/UMTS
mobile telephone from a remote terminal via an asynchronous interface.

Clause 2 defines a binary protocol (“Block Mode™). The protocol includes error protection and is suitable for use where
the link may not be completely reliable. It will be of particular use where control of remote devices is required. Efficient
transfer of binary encoded user data is possible.

Clause 3 defines a character-based interfaced based on “AT” commands (“Text Mode™). This mode is suitable for
unintelligent terminals or terminal emulators, and for application software built on command structures like those
defined in V.25ter. Some of the commands defined in clause 3 will also be useful for implementations of clause 2
and/or clause 4, for example enabling an indication of incoming SMS messages.

Clause 4 defines a character-based interface with hex-encoded binary transfer of message blocks (“PDU Mode”). This
mode is suitable for software drivers based on AT command structures which do not understand the content of the
message blocks and can only pass them between the MT and “upper level” software resident in the TE.

In all three modes, the terminal is considered to be in control for SMS/CBS transactions.

This specification considers the mobile termination to be a single entity. Other 3GPP/GSM Technical Specifications
describe the split of functionality between the mobile equipment and (U)SIM.

The three “modes” referred to above, are represented in figure 0.1.

The “Block mode” is a self contained mode in its own right, and when entered, control will remain within that mode
until the procedures to exit the mode are executed, after which control is returned to the V.25ter “command” state or
“on-line command” state.

The “Text” and “PDU” modes are not in themselves V.25ter states but are simply sets of commands which will operate
in either the V.25ter “command” state or “on-line command” state. The “Text” and “PDU” modes are transitory states
and after each operation, control is automatically returned to the V.25ter “command” state or “on-line command” state.
Whilst in the V.25ter command state, the MS is available to handle incoming and outgoing calls such as Data or
Facsimile.

V.25ter
"command" state
and "on-line command" state

SMS Block Mode

Figure 0.1: Block, Text and PDU modes

In the “Block mode” and “PDU” mode a mobile is not permitted to modify any component of an SMS/CBS message
received from the air interface or an SMS message received from a TE, before passing it on, except where 3GPP TS
23.040 [3] or 3GPP TS 23.041 [4] defines a “component modification facility” and where this “component modification
facility” is supported by the mobile. In the Text Mode the mobile may be unable to display characters coded in
particular coding schemes. In this case, the mobile shall behave as described in 3GPP TS 23.038 [2] and assume the
coding scheme to be the GSM 7 bit default alphabet.
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1 Reference configuration

MT

USIM TE | ME

UE

Figure 1. Reference configuration
The User Equipment (UE) consists of the mobile equipment (ME) and the (U)SIM. Messages may be stored in either,

but this specification does not distinguish between messages stored in the (U)SIM or in the ME. The management of
message storage in the two parts of the UE is a matter for the UE implementation.

1.1 V.24 Interface Circuits

The operation of the CCITT V.24 blue book interface circuits for SMS is shown in table 1.1.

Table 1.1: Use of V.24 interface circuits

V.24 CIRCUIT DESCRIPTION TE to MT MT to TE
CT102 signal ground X X
CT103 TXD X
CT104 RXD X
CT105 RTS X
CT106 CTS X
CT107 DSR X

CT108.2 DTR X
CT109 DCD X

NOTE: CT105 at the TE is connected to CT133 at the MT

1.1.1 Circuit definitions for the SMS Block mode
CT103

All commands from the TE to the MT are transferred across this circuit. Inband flow control is not permitted during
Block Mode.

CT104
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All responses/indications from the MT to the TE are transferred across this circuit. Inband flow control is not permitted
during Block Mode.

CT105

This circuit allows the TE to flow control the MT when in the Block Mode and at other times if hardware flow control
is enabled.

CT106

This circuit allows the MT to flow control the TE when in the Block Mode and at other times if hardware flow control
is enabled.

CT107

This circuit shall be set to the ON condition before entry into the Block Mode, and shall remain in the ON condition
during Block Mode. If the TE detects that this circuit returns to the OFF condition during the block mode then the TE
shall return CT108.2 to the OFF condition and exit the Block Mode.

CT108.2

This circuit shall be set in the ON condition before the AT+CESP command is sent from the TE to begin the Block
Mode, and shall be maintained in the ON condition during the Block Mode. It shall be returned to the OFF condition
after the command 'END SMS MODE' has been accepted and acknowledged by the MT. If the MT detects that this
circuit returns to the OFF condition during the Block Mode then the MT shall exit the Block Mode.

CT109

This circuit shall be set to the ON condition before entry into the Block Mode and remain in the ON condition during
the Block Mode. If the TE detects that this circuit returns to the OFF condition during the Block Mode then the TE shall
return CT108.2 to the OFF condition and shall exit the Block Mode.

1.1.2 Circuit definitions for the SMS Text and PDU modes

Only circuits CT102, CT103 and CT104 are mandatory for the Text and PDU modes. The functionality and operation
of other circuits shall be in accordance with V.25ter.

2 SMS Block Mode

2.1 Beginning and ending of SMS/CBS Block Mode

2.1.1 Beginning SMS/CBS Block Mode

As described in 3GPP TS 27.001 [8], the DTE/DCE interface is normally associated with the terminal adaptation
function (TAF), if such a function is available. When no data connection is in progress, and the terminal equipment
wishes to enter SMS/CBS mode, the command 'AT+CESP' shall be issued by the TE through the DTE/DCE interface
requesting that the Block mode protocol described in this specification is to be used. The syntax of this command is
further described in subclause 3.2.4 later. The syntax for these commands is derived from V.25ter, i.e. the command is
encoded as an IA5 character string together with delimiters as described in V.25ter.

Upon receipt of this command, the mobile termination shall respond as follows:

If the mobile termination supports SMS/CBS block mode commands, responses and indications as described in
this technical specification, it shall respond with 'OK’ (or 0) and enter the SMS/CBS mode.

If the mobile termination does not support SMS/CBS block mode commands, responses and indications as
described in this technical specification, it shall respond with 'ERROR' (or 4) and remain in the current mode..

Terminal software shall wait a short time (e.g. 5 seconds) for the ‘OK’ (0) or ‘ERROR’ (4) response. If neither
response is received before the timeout then the terminal software shall assume that the block mode has been
entered. The terminal software may then submit its first block mode command. If no response is received to this
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command then the terminal software shall proceed as described below in subclause 2.2 (i.e. repeat the command
3 times and then exit the block mode).

If the SMS/CBS block mode command is accepted by the mobile termination, then all further commands, responses and
indications shall be as defined in clause 2 of this technical specification. These SMS/CBS mode commands, responses
and indications use 8-bit encoded data and not 1A5 characters.

2.1.2 Returning from SMS/CBS Block Mode To Default Mode

When the terminal equipment wishes to return to default mode from SMS/CBS mode, it shall issue the command 'END
SMS MODE, described in subclause 2.4.1.11. The mobile termination shall respond with 'OK' (or 0) to indicate that the
DTE/DCE interface has returned to default mode. The TE shall change back to default mode whether or not such a
response is received.

The TE may also indicate that it has exit from the SMS/CBS mode through the use of CT 108/2 (see subclause 1.1)

If an incoming data call arrives while the DTE/DCE interface is set to SMS/CBS mode, then the mobile termination
may autonomously issue the 'END SMS MODE' indication (subclause 2.4.2.11) and revert to default mode in order to
connect the data call through the TAF.

The MT may exit from SMS/CBS mode autonomously if the power to the MT is switched off and then on again. In
addition, the MT manufacturer may provide MMI to change the mode back to the default mode. In the latter case, the
MT shall issue the 'END SMS MODE' indication (subclause 2.4.2.11) and exit the SMS/CBS mode immediately.

The MT may also indicate that it has exit from the SMS/CBS mode through the use of CT 107 and
CT 109 (see subclause 1.1).

A BREAK condition in either direction at the DTE/DCE interface shall cause the TE and the MT to exit from the
SMS/CBS block mode and return to the default mode.

In the event where the TE or the MT find themselves unable to recover from a protocol error then either entity may exit
the SMS/CBS mode using any of the mechanisms described above. Confirmation of default mode operation will be
achieved through the use of AT commands and responses.

2.2 Protocol description

The communication path between the MT and the TE across the DTE/DCE interface should be quite reliable if it uses a
short wire link. However, to ensure that the low error rate does not cause malfunction, the following error protection
scheme is provided.

Each message sent from the MT to the TE or vice-versa consists of a data block (DATA) and block check sum (BCS,
see figure 2.2.1). In the following description the notation DLE, STX, NUL and ETX refer to control characters having
the values 10 02 00 and 03 hexadecimal respectively.

R R LR DATA----------------- > <- BCS ->
DLE STX Message content DLE ETX BCS BCS
10H 02H 10H 03H MSB LSB

Figure 2.2.1: Format of DTE/DCE interface messages

The data block consists of a start transmission sequence, set to 00010000 00000010 (10 02 hex), the message content as
defined below and an end transmission sequence, set to 00010000 00000011 (10 03 hex). The least significant bit of
each octet is always transmitted first.

The block check sum is calculated at the transmitter by adding all of the octets in the message content modulo 65536.
Each bit of the 16-bit result is then inverted, and 1 is added to the answer.

During transmission of the message content and the BCS octets, any occurrence of the value 10 hex (DLE) shall result
in an additional 'stuffing' octet of value 00 hex (NUL) being transmitted immediately following the octet containing 10
hex. This is to ensure that the start and end markers are unambiguous. The receiver shall remove stuffing octets by
discarding any octet of value 00 hex (NUL) which immediately follows an octet of value 10 hex (DLE).
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After removal of any stuffing octets, the receiver can check the BCS by adding all of the octets in the message content
and the 16-bit BCS modulo 65536. The correct result is 0000 hex. If any message is received with an incorrect BCS,
then the message is discarded. No response is sent over the DTE/DCE interface, but an indication may be provided to
higher layers within the receiving entity.

The transmitter shall only send DLE when it is followed by STX, NUL or ETX. Therefore, if the receiver sees a DLE
followed by anything else then the receiver shall assume that some data has been lost, and shall start to search for the
start marker. An unexpected end marker at the receiver shall also result in a search for a start marker. A start marker
shall always be treated as the start of a new block, regardless of which state the receiver is in.

Examples of state diagrams for a block receiver to implement this procedure are given in Annex B, together with an
example of coding and decoding a message.

Only one Command/Response transaction shall be permitted at any one time from any sending or receiving entity. It
shall however be possible for a Command/Response transaction from one entity to be initiated even if there is a
Command/Response transaction in progress from the other entity.

If an immediate response is expected to a message sent over the DTE/DCE interface, then the sending entity shall wait
10 seconds. If no response is received within this time, the sending entity shall repeat the message. The message shall
be repeated a maximum of 3 times, after which the sending entity shall exit from the SMS/CBS mode and provide an
error indication to the user.

If a message cannot be understood by the receiving entity even though it has a correct BCS, then it shall return an
UNABLE TO PROCESS message with cause value ‘Command not understood'. The receipt of an UNABLE TO
PROCESS message should not in itself initiate re-transmission although re-transmission may take place due to the
timeout mechanism described earlier since an UNABLE TO PROCESS is deemed to be an invalid response. The
‘Cause’ may however be referred to a higher layer. An UNABLE TO PROCESS shall not be sent as the result of an
incorrect BCS.

2.3 Reqguesting messages already held in the Mobile
Termination

The TE may request the MT to provide SMS or CBS messages already stored. The TE will either request all messages,
or request a list of messages and subsequently ask for specific messages.

At the start of the SMS/CBS mode session, the MT shall number all messages contiguously, starting with message
number 1. These "Short Message References" are only valid for a single SMS/CBS MODE session and should not be
confused with the 3GPP TS 23.040 [3] TP-Message-Reference. Each message retains its Short Message Reference for
the duration of the SMS/CBS mode session. New messages will normally be given the lowest previously-unused Short
Message Reference. However, if all Short Message References have been used then the MT may reallocate Short
Message References previously allocated to now-deleted messages.

Short Message Reference 0 signifies that there are no messages in the MT. The value of 0 is used under the following
conditions:

- When an INSERT SMS command is used to transfer an SM over the air interface and not store it in the MT then
the MT will return a Short Message Reference of 0 in the REQUEST CONFIRMED response and the ensuing
INSERT SMS COMPLETE / INSERT SMS FAILURE indications.

- For Class 0 SM’s which are not stored in the MT
- For TE specific SM’s which are not stored in the MT

If Message number 0 is requested by the TE, the MT will always return an error cause, but will also include the highest
valid Short Message Reference (see subclause 2.3.2.1 below).

2.3.1 Requesting List Of Messages

The TE may request the MT to provide a list of SMS and CBS messages currently stored in the mobile termination.
This is achieved by the LIST REQUEST command (subclause 2.4.1.1). The MT divides the messages stored into
groups of 5 (called pages) and transfers the first 5 in a MESSAGE LIST response (subclause 2.4.2.1) containing
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message references allocated by the MT, plus the relevant header information described in 3GPP TS 23.040 [3]/24.011
[6] and 3GPP TS 23.041 [4] / 24.012 [7].

If there are no messages stored in the MT, then the MESSAGE LIST response shall be empty.

The TE may then request further groups of up to 5 messages by repeating the LIST REQUEST command for pages 2,3,
and so on. The MT will indicate that there are no more pages by responding with an empty MESSAGE LIST response.

2.3.2 Requesting Transfer Of Messages

The TE may request the transfer of one or more messages by means of the commands described below. The MT does
not delete messages which have been transferred. Messages can only be deleted by the DELETE MESSAGE command
(subclause 2.4.1.9).

2.3.2.1 Requesting Transfer Of A Specific Message

The TE may request the MT to transfer a specific message by sending the GET MESSAGE command (subclause
2.4.1.2), including the appropriate message reference. The MT will provide the full message including header in a
MESSAGE response (subclause 2.4.2.2). If the message reference is unallocated, then the GET MESSAGE FAILURE
response is returned with cause 'No such message' and the highest valid Message Reference (subclause 2.4.2.3).

2.3.2.2 Requesting Transfer Of All Messages

The TE may request the MT to transfer all messages by sending the GET FIRST MESSAGE command (subclause
2.4.1.3), followed by the appropriate number of GET NEXT MESSAGE commands (subclause 2.4.1.4).

The MT shall be able to transfer all messages one-by-one, starting with the first' and continuing with the 'next'. The
precise ordering of the messages is left to the MT implementation.

If the MT exits from SMS/CBS mode for any reason, then this information need not be retained.

On receipt of the GET FIRST MESSAGE command, the MT shall set a pointer to the first message, and transfer this
message using the MESSAGE response as described in subclause 2.3.2.1.

On receipt of the GET NEXT MESSAGE command, the MT shall move the pointer to the first available message after
the last message transferred (using either GET FIRST MESSAGE, GET MESSAGE or GET NEXT MESSAGE), and
transfer this message using the MESSAGE response as described in subclause 2.3.2.1.

If the MT receives a GET NEXT MESSAGE command when all messages have been transferred to the TE, or there are
no messages stored in the MT, then the GET MESSAGE FAILURE response shall be provided with the cause 'No such
message' (see subclause 2.4.2.3).

If the TE receives an out of sequence message then it shall attempt to transfer the missing message using the GET
MESSAGE command before continuing with GET NEXT MESSAGE. If this attempt fails with the cause 'no such
message’, it means that the message has been deleted, or it has been lost due to a failure at the MT.

The MT includes a LAST SHORT MESSAGE REFERENCE in the GET MESSAGE FAILURE response. This is so
that the TE can detect whether or not the last short message was received in error.

If the MT receives a GET NEXT MESSAGE command prior to receiving a GET FIRST MESSAGE or GET
MESSAGE command, then it shall continue as if the command had been GET FIRST MESSAGE (i.e. provide the "first'
message and continue with the 'next' on receipt of the subsequent GET NEXT MESSAGE command).

2.3.3 Requesting Diversion Of Incoming Messages
The TE may request the MT to transfer SMS or CBS messages directly from the air interface to the DTE/DCE interface,

by the following procedures. If messages are diverted then they are not stored in the MT. If messages are diverted and
there is no communication path to the TE (e.g. because it has been disconnected), the diversion shall be cancelled.
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2.33.1 Requesting SMS Messages

The TE may request an indication of arrival of incoming SMS messages, or the direct transfer of incoming SMS
messages.

The TE requests new SMS messages by the TRANSFER INC SMS command (subclause 2.4.1.5). This command will
be sent with parameters indicating whether all incoming SMS messages are to be transferred, or only those indicated as
being for the TE.

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message provided there is memory
available to store SM's in the ME or the (U)SIM. If there is no memory available, the MT shall respond with 'unable to
process' with a cause value No memory.

The MT shall transfer incoming messages by the INC MESSAGE indication (subclause 2.4.2.4).

For an INC MESSAGE which contains a Short Message (SMS) info element id, the TE shall acknowledge receipt of
the INC MESSAGE with an ACKNOWLEDGE MESSAGE (subclause 2.4.1.12). The MT should not send another INC
MESSAGE which contains a Short Message (SMS) info element id to the TE whilst it is waiting for an
ACKNOWLEDGE MESSAGE.

In the event of the MT not receiving an ACKNOWLEDGE MESSAGE within a time specified by the MT manufacturer
the MT shall exit the SMS mode automatically after 'n' attempts to send the INC MESSAGE (where n is a number
specified by the MT manufacturer). The MT should attempt to store the unacknowledged SM or Status Report
(contained in the INC MESSAGE) in the MT or on the (U)SIM as appropriate.

The ACKNOWLEDGE MESSAGE sent from the TE to the MT must not delay the MT sending the RP-ACK defined in
3GPP TS 23.040 [3] (to the SC) for longer than the RP-ACK timeout specified in 3GPP TS 24.008GSM-04-08 [5].

The TE requests the cessation of incoming message transfer by the same command, indicating no incoming messages.
The transfer of messages will automatically cease on exit of the SMS/CBS mode. Transfer shall not recommence until
a new request is issued by the TE.

2.3.3.2 Requesting CBS Messages

The TE may request the transfer of all cell broadcast messages directly from the air interface to the DTE/DCE interface.
This is achieved by the use of the TRANSFER INC CBS message (subclause 2.4.1.7).

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message.

After receipt of this command, the MT shall transfer all CBS pages as they arrive on the air interface, using the INC
MESSAGE indication (subclause 2.4.2.4).

While the CBS pages are being transferred, any other indication or response required to be sent to the TE will take
precedence over the CBS pages. However, the MT shall not interrupt the transfer of a page to send other information
within the SMS/CBS mode (ie. the MT shall wait until a page boundary).

The transfer of messages will automatically cease on exit of the SMS/CBS mode. Transfer shall not recommence until
a new request is issued by the TE.
2.3.3.3 Requesting indication of message arrival

If the TE requires an indication of incoming message arrival, the INDICATE INC SMS command (subclause 2.4.1.6)
shall be used.

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message.

After receipt of this command, the MT shall indicate all incoming messages in the specified categories (unless they are
directly transferred) with the MESSAGE ARRIVED indication (subclause 2.4.2.5). This indication shall be of the same
format as the MESSAGE LIST response described in subclause 2.3.1.

The TE shall acknowledge receipt of the MESSAGE ARRIVED with an ACKNOWLEDGE MESSAGE. (subclause
2.4.1.12). The MT should not send another MESSAGE ARRIVED to the TE whilst it is waiting for an
ACKNOWLEDGE MESSAGE.

3GPP



13

In the event of the MT not receiving an ACKNOWLEDGE MESSAGE within a time specified by the MT manufacturer
the MT shall exit the SMS mode automatically after ‘n” attempts to send the MESSAGE ARRIVED (where n is a
number specified by the MT manufacturer). The MT should attempt to store the unacknowledged SM or Status Report
in the MT or on the (U)SIM as appropriate.

The ACKNOWLEDGE MESSAGE sent from the TE to the MT must not delay the MT sending the RP-ACK defined in
3GPP TS 23.040 [3] (to the SC) for longer than the RP-ACK timeout specified in the 3GPP TS 24.008GSM-04-08 [5].

The TE requests the cessation of incoming message indication by the INDICATE INC SMS command, with the 'no
incoming messages' parameter.

2.3.4 Requesting Transfer Into Mobile Termination

The TE may request transfer of SMS messages into the mobile termination. Cell broadcast messages cannot be
transferred in this direction.

The TE shall use the INSERT SMS command (subclause 2.4.1.8) to transfer the message. This command shall indicate
whether the message is to be stored in the MT, sent over the air interface or both. The command shall include the full
SMS message and header as described in 3GPP TS 23.040 [3], except for the message reference and message type
indication (which are allocated by the MT).

Only one INSERT SMS command may be outstanding at any given instant. An INSERT SMS is deemed complete
when an INSERT SMS COMPLETE or an INSERT SMS FAILURE indication has been received irrespective of
whether an intermediate REQUEST CONFIRMED has been received.

Upon receipt of an INSERT SMS command, the MT shall act in the following way:

If the TE requested the MT to store the message, the MT shall attempt to store the message. If the attempt is successful,
the MT shall return an INSERT SMS COMPLETE indication (subclause 2.4.2.6), including the message reference
allocated by the MT. If the attempt fails (eg. due to lack of memory), the MT shall return an INSERT SMS FAILURE
indication (subclause 2.4.2.7), providing a cause for the failure.

If the TE requested the MT to send the message, the MT shall respond immediately with a REQUEST CONFIRMED
message, and attempt to send the message. If the send attempt subsequently succeeds, the MT shall send an INSERT
SMS COMPLETE indication, including the message references allocated by the MT. If the send attempt subsequently
fails, the MT shall return an INSERT SMS FAILURE indication, providing a cause for the failure.

If the TE requested the MT to store and send the message, the MT shall first attempt to store the message. If no storage
is available, the MT shall return an INSERT SMS FAILURE indication (subclause 2.4.2.7) and shall not attempt to
send the message. If storage is available, the MT shall store the message and then respond with a REQUEST
CONFIRMED message. If the send attempt is successful, the MT shall return an INSERT SMS COMPLETE indication
(subclause 2.4.2.6), including the message references allocated by the MT. If the transmission of the message fails, then
the MT shall return an INSERT SMS FAILURE indication (subclause 2.4.2.7). This will show that the send attempt
failed and provide a cause. After that the MT shall delete the stored message.

2.3.5 Requesting Deletion Of Messages

The TE may request deletion of SMS or CBS messages from the store in the MT. This is achieved by the DELETE
MESSAGE command (subclause 2.4.1.9). The command will include a message reference, as defined by the MT and
provided in the message list.

Upon receipt of this command, the MT shall attempt to delete the message. If successful, the MT shall return a
DELETE MESSAGE COMPLETE indication (subclause 2.4.2.8). If not successful, the MT shall return a DELETE
MESSAGE FAILURE indication (subclause 2.4.2.9).

On successful deletion of an SM or CBS message the Page Index (see 2.5.2.10) and the Index Count (see 2.5.2.8) shall
be re-assigned so that their values are contiguous (i.e. there are no gaps in either parameter). The original short message
Reference values remain unchanged.
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2.4 Message functional definitions and contents

This subclause provides an overview of the message structure to be used over the DTE/DCE interface in SMS/CBS
block mode. Each message definition includes a brief description of the use of the message, and a table showing all the
information elements which may be included in the message. If an entity receives a message containing more
information elements than expected then the receiving entity shall ignore the additional information elements. For each
information element the following data are provided:

Reference - this indicates where the detailed description of each element can be found.

Presence:
M Mandatory must always be present
receiver: If not present, consider message erroneous
C Conditional presence depending on e.g.
a) value of other element
b) presence of optional element
receiver: If not present when condition met, consider message
erroneous
(0] Optional presence is a choice of the sender
receiver: present or not, accept message
Format:
T Type only, fixed length, only IEI
V Value only, fixed length, no IEl included
TV Type and value, fixed length, IEI included
LV Length and value, variable length, no IEl included and Length indicator included
TLV Type, Length and Value, variable length, IEI and length indicator included

Length - this indicates the length of the information element in octets.
24.1 Commands Issued By The Terminal Equipment

Table 2.4.1 summarises the commands which may be issued by the TE.

Table 2.4.1: Commands which may be issued by the TE

Reference
LIST REQUEST 2411
GET MESSAGE 2.4.1.2
GET FIRST MESSAGE 2.4.1.3
GET NEXT MESSAGE 2.4.1.4
TRANSFER INC SMS 2.4.1.5
INDICATE INC SMS 2.4.1.6
TRANSFER INC CBS 2.4.1.7
INSERT SMS 2.4.1.8
DELETE MESSAGE 2.4.1.9
UNABLE TO PROCESS 2.4.1.10
END SMS MODE 2.4.1.11
ACKNOWLEDGE MESSAGE 2.4.1.12
24.1.1 List Request
This message is sent by the TE to the MT to request a list of messages stored in the MT.
Information element Reference Presence Format Length
Message Type 2.5.1 M \Y 1
Page Index 2.5.2.10 M V 1
24.1.2 Get Message

This message is sent by the TE to the MT to request transfer of a specific SMS or CBS message stored in the MT.
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Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
Short Message Reference 25.21 M V 1
2.4.1.3 Get First Message

This message is sent by the TE to the MT to request transfer of the first available SMS or CBS message stored in the
MT.

Information element Reference Presence Format Length
Message Type 25.1 M V 1

2.4.1.4 Get Next Message

This message is sent by the TE to the MT to request transfer of the next available SMS or CBS message stored in the
MT.

Information element Reference Presence Format Length
Message Type 25.1 M V 1

2.4.1.5 Transfer Inc SMS

This message is sent by the TE to the MT to request the direct transfer of incoming messages from the air interface to
the TE.

Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
SMS Transfer Type 2.5.2.2 M Vv 1
2.4.1.6 Indicate Inc SMS

This message is sent by the TE to the MT to request that the MT indicates when an incoming message arrives.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Indication Type 2.5.2.3 M V 1
2.4.1.7 Transfer Inc CBS

This message is sent by the TE to the MT to request transfer of all cell broadcast messages directly from the air
interface to the DTE/DCE interface.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
CBS Transfer Type 2.5.2.9 M \ 1
2.4.1.8 Insert SMS

This message is sent by the TE to the MT to request the transfer of an SMS TPU to the MT memory or across the air
interface. The TPDU is formatted in exactly the same way as described in 3GPP TS 23.040 [3]. Where the TPDU
includes a TP-Message-Reference which is to be incremented by the MT for every outgoing message, the TP-Message-
Reference provided by the TE will be overwritten by the MT before transmission of the message. The value provided
by the TE is discarded by the MT and has no significance.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Insert Type 2524 M \ 1
RP-Destination-Address 3GPP TS 24.011(M LV 1-12 a)
6]
SMS-TPDU 3GPP TS 23.040|M \Y, max 164
(3]

a) If no RP-Destination-Address is to be transferred then the length is set to 0. In this case, the MT inserts the
default SC address.
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2.4.1.9 Delete message

This message is sent from the TE to the MT to request deletion of a specific SMS or CBS message held in the MT.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Reference 2.5.2.1 M \ 1

2.4.1.10 Unable to process

This response is sent from the TE to the MT to indicate that the MT's message could not be processed.

Information element Preference Presence Format Length
Message Type 2.5.1 M V 1
Cause 2527 M V 1

24.1.11 End SMS Mode

This message is sent from the TE to the MT to terminate the SMS/CBS mode of the DTE/DCE interface.

Information element Reference Presence Format Length

Message Type 2.5.1 M V 1

2.4.1.12 Acknowledge Message

This message is sent from the TE to the MT to acknowledge receipt of a INC MESSAGE or MESSAGE ARRIVED
which contains a Short Message (SMS) info element id, (e.g. a Short Message or a Status Report but not a CBS
message.

Information element Reference Presence Format Length
Message Type 25.1 M \Y 1
SM-Deliver-Ack 2.5.2.14 0 TLV 210 160

2.4.2 Responses/Indications Issued By The MT

Table 2.4.2 summarises the responses/indications which may be issued by the MT.

Table 2.4.2: Responses/Indications which may be issued by the MT

Reference
MESSAGE LIST 2421
MESSAGE 2.4.2.2
GET MESSAGE FAILURE 2.4.2.3
INC MESSAGE 2.4.2.4
MESSAGE ARRIVED 2.4.25
INSERT SMS COMPLETE 2.4.2.6
INSERT SMS FAILURE 2.4.2.7
DELETE MESSAGE COMPLETE 2.4.2.8
DELETE MESSAGE FAILURE 2.4.2.9
UNABLE TO PROCESS 2.4.2.10
END SMS MODE 2.4.2.11
REQUEST CONFIRMED 2.4.2.12

24.2.1 Message List
This response is sent from the MT to the TE on receipt of a LIST REQUEST from the TE.
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Information element Reference Presence Format Length
Message Type 2.5.1 M V 1
Page Index 2.5.2.10 M V 1
Index Count 2.5.2.8 M V 1
Short Message Index (1) 2.5.25 0 TLV 8-48
Short Message Index (2) 2.5.2.5 0 TLV 8-48
Short Message Index (n) 2.5.2.5 0 TLV 8-48
The number of Short Message Indices included in the message may be 0, 1, 2, 3, 4 or 5.
2.4.2.2 Message
This response is sent from the MT to the TE when a short message has been requested.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Data 2.5.2.6 M TLV 28-181
2.4.2.3 Get Message Failure
This response is sent from the MT to the TE when a request for a short message cannot be fulfilled.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Last Short Message 2.5.2.11 M V 1
Cause 2.5.2.7 M Vv 1
2.4.2.4 Inc Message

This indication is sent from the MT to the TE after the MT has been requested to transfer messages of certain categories

immediately upon receipt.

Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
Short Message Data 25.2.6 M TLV 28-181

2.4.2.5 Message Arrived

This indication is sent from the MT to the TE after the MT has been requested to provide an indication of the receipt of

certain categories of incoming message.

Information element Reference Presence Format Length
Message Type 2.5.1 M V 1
Short Message Index 2.5.25 M TLV 8-48

2.4.2.6 Insert SMS Complete
This response is sent by the MT to the TE to indicate that the TE's request to insert a message has been completed.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Reference 2.5.21 M vV 1
TP-Message Reference 3GPP TS 23.040|C a) \% 1
(3]
SM-Submit-Ack 2.5.2.15 [®) TLV 210 160

a) The TP-Message Reference is only included if the message had been requested to be transferred over the air

interface.

2.4.2.7 Insert SMS Failure

This response is sent from the MT to the TE to indicate that the attempt to insert an SMS message failed.
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Information element Reference Presence Format Length
Message Type 2.5.1 M V 1
Cause 2.5.2.7 M \ 1-2
TP-Failure Cause 2.5.2.13 O TLV 4
Short Message Reference 2.5.2.1 (®) TV 2

2.4.2.8

Delete Message Complete

This response is sent from the MT to the TE to indicate that the request to delete a message from the MT store has been

completed.
Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
Short Message Reference 2.5.2.1 M V 1

2.4.2.9 Delete Message Failure
This response is sent from the MT to the TE to indicate that the request to delete a message from the MT store failed.
Information element Reference Presence Format Length
Message Type 2.5.1 M V 1
Short Message Reference 25.21 M V 1
Cause 25.2.7 M V 1
2.4.2.10 Unable To Process
This response is sent from the MT to the TE to indicate that the TE's request could not be processed.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Cause 2527 M Vv 1
24.2.11 End SMS Mode
This indication is sent from the MT to the TE when the MT autonomously exits from SMS/CBS mode.
Information element Reference Presence Format Length
Message Type 2.5.1 M V 1
Cause 2527 M V 1
2.4.2.12 Request Confirmed

This indication is sent from the MT to the TE to indicate that the MT has received the request from the TE and will

perform the requested function.

Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
Confirm Type 2.5.2.12 M V 1
Short Message Reference 2.5.2.1 (®) TV 2

2.5

General message format and information elements coding

This subclause describes the content of messages for the SMS/CBS mode of the DTE/DCE interface. Within the figures
in this subclause, the bit designated "bit 1" is transmitted first, followed by bits 2,3,4 etc. Similarly, the octet shown at
the top of each figure is sent first.

251

The purpose of the message type is to identify the function of the message being sent. The message type is coded as
shown in figure 2.5.1 and table 2.5.1.

Message Type

Bit 8 is reserved for possible future use as an extension bit.
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8 7 6 5 4 3 2 1
[ 0o | Message Type | octet 1
Figure 2.5.1: Message Type

Table 2.5.1: Message Types

coo0oo0- - - - - Commands/ Responses issued by TE
000O0OOOO LIST REQUEST
000O0OGOTU D1 GET MESSAGE
000O0O0OO0OT1O GET FIRST MESSAGE
000O0O0OO0OT11 GET NEXT MESSAGE
000O0O0C1O00O0 TRANSFER INC SMS
000O0OT1O0?1 INDICATE INC SMS
000O0O01T1O0 TRANSFER INC CBS
000O0O0O1T11 INSERT SMS
000O011O0O0TO DELETE MESSAGE
000010001 UNABLE TO PROCESS
00011110 END SMS MODE
00011111 ACKNOWLEDGE MESSAGE
coo0o1- - - - - Responses/Indications issued by MT
001000O0TO MESSAGE LIST
00100001 MESSAGE
00100010 GET MESSAGE FAILURE
001000011 INC MESSAGE
00100100 MESSAGE ARRIVED
00100101 INSERT SMS COMPLETE
00100110 INSERT SMS FAILURE
00100111 DELETE MESSAGE COMPLETE
00101000 DELETE MESSAGE FAILURE
00101001 UNABLE TO PROCESS
00101010 REQUEST CONFIRMED
00111111 END SMS MODE

All other values are reserved. If a reserved Message Type is received then the receiving entity shall
return “Unable to Process” with Cause “Command not understood”.

25.2 Other Information Elements

| Other information elements follow the general coding principles specified in 3GPP TS 24.008GSM-04-08 [5], and are
described in the following subclauses.

3GPP



3GPP TSG-T2 #14 T2-010707
Edinburgh, Scotland
3-7 September 2001

CR-Form-v4

CHANGE REQUEST
¥ 27.007 CR 069 ¥ ev _ & Currentversion: 3.90 #®

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: # Removal of +CGCLOSP and corrections due to IHOSS and OSP removal
Source: #» T2
Work item code: 3 TI-ATC Date: 3 2001-08-15
Category: #» A Release: ¥ R99
Use one of the following categories: Use one of the following releases:
F (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: # It was decided at TSG-SA#8 to remove the IHOSS service from R98 and
onwards (SP-000197). This CR aligns the targeted specification accordingly.

Summary of change: 3 This CR deletes the AT command +CGCLOSP and parameters values in
+CGDCONT, +CGDATA and Request GPRS service 'D', which are related to the

removed feature.
The reference to this commands was already removed from 27.060 (N3-010114)

Consequences if ¥ The specification is not aligned with the R99 22.060, 23.060 and 27.060.
not approved:

Clauses affected: ¥ 3.2,10.1.1,10.1.12,10.1.13,10.2.1.1

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

Other comments: 3

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  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://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

CR page 1



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.

CR page 2



3GPP TS aa.bbb vX.Y.Z (YYYY-MM)

3.2

CR page 3

Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATtention; this two-character abbreviation is always used to start a command line to be sent from

AT
TEto TA
ASCI Advanced Speech Call Items, including VGCS, VBS and eMLPP
BCD Binary Coded Decimal
eMLPP Enhanced Multi-Level Precedence and Pre-emption Service
ETSI European Telecommunications Standards Institute
FTM Frame Tunnelling Mode (refer 3GPP TS 27.001 [41] and 3GPP TS 29.007[42])
HSCSD High Speed Circuit Switched Data

1HOSS —  Internet Hosted Octet Stream-Service

IMEI International Mobile station Equipment Identity

IRA International Reference Alphabet (ITU-T T.50 [13])

IrDA Infrared Data Association

ISO International Standards Organization

ITU-T International Telecommunication Union - Telecommunications Standardization Sector
ME Mobile Equipment, e.g. a GSM phone (equal to MS; Mobile Station)

MoU Memorandum of Understanding (GSM operator joint)

MT Mobile Termination

oSk Octet Stream-Protocol
OSPIHOSS — Octet Stream-Protocol for-Internet Hosted Octet Stream-Service

PCCA

Terminal Adaptor, e.g. a GSM data card (equal to DCE; Data Circuit terminating Equipment)

Portable Computer and Communications Association
PTT Push to Talk
RDI Restricted Digital Information
RLP Radio Link Protocol
SIM Subscriber Identity Module
TA
TE Terminal Equipment, e.g. a computer (equal to DTE; Data Terminal Equipment)
TIA Telecommunications Industry Association
UDI Unrestricted Digital Information
uicC Universal Integrated Circuit Card
UsSIM Universal Subscriber Identity Module
VBS Voice Broadcast Service
VGCS Voice Group Call Service

10.1.1 Define PDP Context +CGDCONT

Table 1: +CGDCONT parameter command syntax

Command Possible response(s)

+CGDCONT=[ <ci d> [, <PDP_t ype> [, <APN>
[, <PDP_addr> [, <d_conp> [, <h_conp>
[,<pdi> [, .[,pdNI]]]]]]]]

K
ERRCR

+CGDCONT?

+CGDCONT: <ci d>, <PDP_type>,

<APN>, <PDP_addr >, <dat a_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[ <CR><LF>+CGDCONT: <ci d>, <PDP_type>,
<APN>, <PDP_addr >, <dat a_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[... 1]
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+CGDCONT=? +CGDCONT:  (range of supported <ci d>s) ,

<PDP_t ype>, , , (list of supported <d_conp>s) ,

(list of supported <h_conp>s) [, (list of supported
<pd1>s)[, ..[, (list of supported <pdN>s)]]]

[ <CR><LF>+CGDCONT: (range of supported <ci d>s) ,
<PDP_t ype>, , , (list of supported <d_conp>s) ,

(list of supported <h_conp>s) [, (list of supported
<pd1>s)[, ..[, (list of supported <pdN>s)]]]

[...]]

Description

The set command specifies PDP context parameter values for a PDP context identified by the (local) context
identification parameter, <ci d>. The number of PDP contexts that may be in a defined state at the same time is given
by the range returned by the test command.

A special form of the set command, +CGDCONT= <ci d> causes the values for context number <ci d> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP_t ype>, the parameter value ranges for each <PDP_t ype> are returned on a separate line.

Defined values

<ci d>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The
parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<PDP_t ype>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

IP Internet Protocol (IETF STD 5)
IPV6 Internet Protocol, version 6 (IETF RFC 2460)
PPP Point to Point Protocol (IETF STD 51)

<APN>: (Access Point Name) a string parameter which is a logical name that is used to select the GGSN or the
external packet data network.

If the value is null or omitted, then the subscription value will be requested.
<PDP_addr ess>: a string parameter that identifies the MT in the address space applicable to the PDP.

If the value is null or omitted, then a value may be provided by the TE during the PDP startup procedure or,
failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during
the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_conp>: a numeric parameter that controls PDP data compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

<h_conp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

NOTE: At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these.

<pd1>, ... <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>
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Implementation

Mandatory unless only a single subscribed context is supported.

10.1.12 Enter data state +CGDATA

Table 2: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d> [,<ci d>[,...]]]] CONNECT
ERROR
+CGDATA=? +CGDATA: (list of supported <L2P>s)

Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more Packet Domain PDP types. This may include performing a PS attach and one
or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an
ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters
V.25ter online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in 3GPP TS 27.060[34] and in more detail in 3GPP TS 29.061[39] and the specifications for the relevant PDPs. PS
attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not
already been performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified.
For example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.
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After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.

The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT

PPP Point-to-point protocol for a PDP such as IP

PAD character stream for X.25 character (triple X PAD) mode

X25 X.25 L2 (LAPB) for X.25 packet mode

M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<ci d>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

Implementation

Optional if the D (dial) command can be used to specify Packet Domain operation.

10.1.13 VOIDConfigure local Octet Stream PAD parameters +CGCLOSP
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10.2.1.1 Request Packet Domain service 'D’

Table 4: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>] [*[<cid>[,<cid>[, .]J11]1]11# ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses 8 (for X.25) and 9 (for IP) of 3GPP TS 27.060[34]. PS attachment and PDP context activation procedures
may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and
+CGACT commands.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> is supported and provided, the MT shall automatically set up a virtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ, etc. commands may be used in the modem initialization AT command string to set values for for PDP type,
APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.
If <ci d> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.
NOTE: The dial string conforms to the syntax specified in 3GPP TS 22.030 [19].
Defined Values

<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the Packet Domain
service

<cal | ed_addr ess>: a string that identifies the called party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma '," may be used as a substitute for the character period ".".
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<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be
used:
ORIl
1 PPP
2 PAD
3 X25
yyyy M-XXXX
Other values are reserved and will result in an ERROR response

<ci d>: a digit string which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT
commands).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.
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Abbreviations

For the purposes of the present document, the following abbreviations apply:

ATtention; this two-character abbreviation is always used to start a command line to be sent from

AT
TEto TA
ASCI Advanced Speech Call Items, including VGCS, VBS and eMLPP
BCD Binary Coded Decimal
eMLPP Enhanced Multi-Level Precedence and Pre-emption Service
ETSI European Telecommunications Standards Institute
FTM Frame Tunnelling Mode (refer 3GPP TS 27.001 [41] and 3GPP TS 29.007[42])
HSCSD High Speed Circuit Switched Data

1HOSS —  Internet Hosted Octet Stream-Service

IMEI International Mobile station Equipment Identity

IRA International Reference Alphabet (ITU-T T.50 [13])

IrDA Infrared Data Association

ISO International Standards Organization

ITU-T International Telecommunication Union - Telecommunications Standardization Sector
ME Mobile Equipment, e.g. a GSM phone (equal to MS; Mobile Station)

MoU Memorandum of Understanding (GSM operator joint)

MT Mobile Termination

oSk Octet Stream-Protocol
OSPIHOSS — Octet Stream-Protocol for-Internet Hosted Octet Stream-Service

PCCA

Terminal Adaptor, e.g. a GSM data card (equal to DCE; Data Circuit terminating Equipment)

Portable Computer and Communications Association
PTT Push to Talk
RDI Restricted Digital Information
RLP Radio Link Protocol
SIM Subscriber Identity Module
TA
TE Terminal Equipment, e.g. a computer (equal to DTE; Data Terminal Equipment)
TIA Telecommunications Industry Association
UDI Unrestricted Digital Information
uicC Universal Integrated Circuit Card
UsSIM Universal Subscriber Identity Module
VBS Voice Broadcast Service
VGCS Voice Group Call Service

10.1.1 Define PDP Context +CGDCONT

Table 1: +CGDCONT parameter command syntax

Command Possible response(s)

+CGDCONT=[ <ci d> [, <PDP_t ype> [, <APN>
[, <PDP_addr> [, <d_conp> [, <h_conp>
[,<pdi> [, .[,pdNI]]]]]]]]

K
ERRCR

+CGDCONT?

+CGDCONT: <ci d>, <PDP_type>,

<APN>, <PDP_addr >, <dat a_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[ <CR><LF>+CGDCONT: <ci d>, <PDP_type>,
<APN>, <PDP_addr >, <dat a_conp>,
<head_comp>[, <pd1>[, ..[, pdN] 1]

[... 1]
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+CGDCONT=? +CGDCONT:  (range of supported <ci d>s) ,

<PDP_t ype>, , , (list of supported <d_conp>s) ,

(list of supported <h_conp>s) [, (list of supported
<pd1>s)[, ..[, (list of supported <pdN>s)]]]

[ <CR><LF>+CGDCONT: (range of supported <ci d>s) ,
<PDP_t ype>, , , (list of supported <d_conp>s) ,

(list of supported <h_conp>s) [, (list of supported
<pd1>s)[, ..[, (list of supported <pdN>s)]]]

[...]]

Description

The set command specifies PDP context parameter values for a PDP context identified by the (local) context
identification parameter, <ci d>. The number of PDP contexts that may be in a defined state at the same time is given
by the range returned by the test command.

A special form of the set command, +CGDCONT= <ci d> causes the values for context number <ci d> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP_t ype>, the parameter value ranges for each <PDP_t ype> are returned on a separate line.

Defined values

<ci d>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The
parameter is local to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<PDP_t ype>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

IP Internet Protocol (IETF STD 5)
IPV6 Internet Protocol, version 6 (IETF RFC 2460)
PPP Point to Point Protocol (IETF STD 51)

<APN>: (Access Point Name) a string parameter which is a logical name that is used to select the GGSN or the
external packet data network.

If the value is null or omitted, then the subscription value will be requested.
<PDP_addr ess>: a string parameter that identifies the MT in the address space applicable to the PDP.

If the value is null or omitted, then a value may be provided by the TE during the PDP startup procedure or,
failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during
the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_conp>: a numeric parameter that controls PDP data compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

<h_conp>: a numeric parameter that controls PDP header compression
0 - off (default if value is omitted)
1-on
Other values are reserved.

NOTE: At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these.

<pd1>, ... <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>
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Implementation

Mandatory unless only a single subscribed context is supported.

10.1.12 Enter data state +CGDATA

Table 2: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d> [,<ci d>[,...]]]] CONNECT
ERROR
+CGDATA=? +CGDATA: (list of supported <L2P>s)

Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more Packet Domain PDP types. This may include performing a PS attach and one
or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an
ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters
V.25ter online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in 3GPP TS 27.060[34] and in more detail in 3GPP TS 29.061[39] and the specifications for the relevant PDPs. PS
attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not
already been performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified.
For example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.
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After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.

The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT

PPP Point-to-point protocol for a PDP such as IP

PAD character stream for X.25 character (triple X PAD) mode

X25 X.25 L2 (LAPB) for X.25 packet mode

M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<ci d>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

Implementation

Optional if the D (dial) command can be used to specify Packet Domain operation.

10.1.13 VOIDConfigure local Octet Stream PAD parameters +CGCLOSP
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10.2.1.1 Request Packet Domain service 'D’

Table 4: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>] [*[<cid>[,<cid>[, .]J11]1]11# ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses 8 (for X.25) and 9 (for IP) of 3GPP TS 27.060[34]. PS attachment and PDP context activation procedures
may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and
+CGACT commands.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> is supported and provided, the MT shall automatically set up a virtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ, etc. commands may be used in the modem initialization AT command string to set values for for PDP type,
APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.
If <ci d> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (TS 24.008). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.
NOTE: The dial string conforms to the syntax specified in 3GPP TS 22.030 [19].
Defined Values

<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the Packet Domain
service

<cal | ed_addr ess>: a string that identifies the called party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma '," may be used as a substitute for the character period ".".
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<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be
used:
ORIl
1 PPP
2 PAD
3 X25
yyyy M-XXXX
Other values are reserved and will result in an ERROR response

<ci d>: a digit string which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT
commands).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.
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10.1.12 Enter data state +CGDATA

Table 1: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d>[,<ci d>[,...]1]] CONNECT
ERROR
+CGDATA=? +CGDATA: (list of supported <L2P>s)

Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more Packet Domain PDP types. This may include performing a PS attach and one
or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an
ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters
V.25ter online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in 3GPP TS 27.060[34] and in more detail in 3GPP TS 29.061[39] and the specifications for the relevant PDPs. PS
attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not
already been performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified.
For example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.
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The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT
NULL  none, for PDP type OSP:IHOSS
PPP Point-to-point protocol for a PDP such as IP

PAD-——character stream for X.25 character (triple X PAD) mode
M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<ci d>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

Implementation

Optional if the D (dial) command can be used to specify Packet Domain operation.

10.1.12 VOID—exigueo—cenlppole O DA L cnporantope ot OO L DAL L0 S e
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Optional-
10.2.1.1 Request Packet Domain service 'D’

Table 3: D command syntax

Command Possible Response(s)

D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>][*[<cid>[,<cid>[,.]]1111# ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses-8-{forx-25)-and 9 (for IP) of 3GPP TS 27.060[34]. PS attachment and PDP context activation procedures
may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and
+CGACT commands.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> is supported and provided, the MT shall automatically set up a virtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ, etc. commands may be used in the modem initialization AT command string to set values for for PDP type,
APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.
If <ci d> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.

NOTE: The dial string conforms to the syntax specified in 3GPP TS 22.030 [19].

Defined Values

<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the Packet Domain
service

<cal | ed_addr ess>: a string that identifies the called party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma '," may be used as a substitute for the character period ".".
For PDP type OSP:IHOSS, the following syntax may be used for <cal | ed_addr ess>:

[<host>][@[<port>][@[<protocol>]]]

where <host>, <port> and <protocol> are defined in the +CGDCONT description. For communications software
that does not support arbitrary characters in the dial string, a numeric equivalent to the hostname may be used.
However, this should be avoided if at all possible.
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<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be
used:
0 NULL
1 PPP
2——PAD
33— X25
yyyy M-XXXX
Other values are reserved and will result in an ERROR response

<ci d>: a digit string which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT
commands).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.
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10.1.12 Enter data state +CGDATA

Table 1: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d>[,<ci d>[,...]1]] CONNECT
ERROR
+CGDATA=? +CGDATA: (list of supported <L2P>s)

Description

The execution command causes the MT to perform whatever actions are necessary to establish communication between
the TE and the network using one or more Packet Domain PDP types. This may include performing a PS attach and one
or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall return an
ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and enters
V.25ter online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in 3GPP TS 27.060[34] and in more detail in 3GPP TS 29.061[39] and the specifications for the relevant PDPs. PS
attachment and PDP context activation procedures may take place prior to or during the PDP startup if they have not
already been performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or all of the following information -
The MT may have a priori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP address to the MT during in the PDP startup procedure.
If any of this information is in conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
address in any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if either or both addresses are unspecified.
For example, a PPP NCP request specifying PDP type = IP and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> is given or if there is no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After data transfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the MT returns the final result code OK.

In the event of an erroneous termination or a failure to start up, the V.25ter command state is re-entered and the MT
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.
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The test command is used for requesting information on the supported layer 2 protocols.
This command may be used in both normal and modem compatibility modes.
Defined Values

<L2P>: a string parameter that indicates the layer 2 protocol to be used between the TE and MT
NULL  none, for PDP type OSP:IHOSS
PPP Point-to-point protocol for a PDP such as IP

_PAD-——character stream for X.25 character (triple X PAD} mode
M-xxxx manufacturer-specific protocol (xxxx is an alphanumeric string)

If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

<ci d>: a numeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

Implementation

Optional if the D (dial) command can be used to specify Packet Domain operation.

10.1.12 VOIDConfigure local triple-X PAD parameters +CGCLPAD (GPRS
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10.2.1.1 Request Packet Domain service 'D’

Table 3: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>][*[<cid>[,<cid>[,.]]111]11# ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses-8-({for>-25)-and 9 (for IP) of 3GPP TS 27.060[34]. PS attachment and PDP context activation procedures
may take place prior to or during the PDP startup if they have not already been performed using the +CGATT and
+CGACT commands.

When the layer 2 protocol has terminated, either as a result of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> is supported and provided, the MT shall automatically set up a virtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ, etc. commands may be used in the modem initialization AT command string to set values for for PDP type,
APN, QoS etc..

If <L2P> is not supported or is supported but omitted, the MT shall use a layer 2 protocol appropriate to the PDP type.
If <ci d> is not supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) a priori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (TS 24.008). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.

NOTE: The dial string conforms to the syntax specified in 3GPP TS 22.030 [19].

Defined Values

<GPRS_SC>: (GPRS Service Code) a digit string (value 99) which identifies a request to use the Packet Domain
service

<cal | ed_addr ess>: a string that identifies the called party in the address space applicable to the PDP. For
communications software that does not support arbitrary characters in the dial string, a numeric equivalent may
be used. Also, the character comma ',

a v OSP-1HO na follow

<L2P>: a string which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary characters in the dial string, the following numeric equivalents shall be

CR page 4




3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 5

used:

0 NULL

1 PPP

2—PAl

33— X25

yyyy M-XXXX

Other values are reserved and will result in an ERROR response

<ci d>: a digit string which specifies a particular PDP context definition (see the +CGDCONT and +CGDSCONT
commands).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.

CR page 5



3GPP TSG-T2 #14 T2-010716
Edinburgh, Scotland

3-7 September 2001

CR-Form-v4

CHANGE REQUEST
¥ 27.010 CR 006 ¥ ev _ & Currentversion: 4.0.0 #®

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: 8 Conversion of GSM to 3GPP references
Source: #» T2
Work item code: & TEI4 Date: ¥ 31/08/2001
Category: ¥ F Release: & REL-4
Use one of the following categories: Use one of the following releases:
F (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 specification contains non-valid references.

Summary of change: 3 Deletion of GSM 01.04 reference because the content of GSM 01.04 has been
incorporated into 3GPP TR 21.905. Conversion of GSM 06.21 reference to TS
46.021 reference.

Consequences if # Non-valid references will remain and make it difficult to find the right information.
not approved:

Clauses affected: ¥ 2,3,5.18.1.2,54.6.3.11

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

Other comments: 3

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  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://ftp.3gpp.ora/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 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.

CR page 1



1

Scope

The scope of the present document is to define a multiplexing protocol between a UE and a TE. The multiplexing
protocol can be used to send any data, for instance voice, SMS, USSD, fax etc.

The present document describes the protocol, but not the commands or data transported with it.

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

[1]

[2]

[3]

[4]
[5]
[6]

References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

aerenym%@

ISO/IEC 13239:1997: "Information technology -- Telecommunications and information exchange
between systems -- High-level data link control (HDLC) procedures".

3GPP TS 27.005: "Use of Data Terminal Equipment - Data Circuit terminating Equipment (DTE -
DCE) interface for Short Message Service (SMS) and Cell Broadcast Service (CBS)".

3GPP TS 27.007: "AT command set for 3G User Equipment (UE)".
3GPP TR 21.905: "3G Vocabulary".

3GPP TSGSM 046.021: "Bigital-cellulartelecommunications-system-{Phase-2+):-Half rate speech;

Substitution and muting of lost frames for half rate speech traffic channels".

3

Abbreviations

For the purposes of the present document, the following abbreviations apply:

ABM Asynchronous Balanced Mode
ERM Error-Recovery Mode

DLC Data Link Connection

FCS Frame Check Sequence

SABM Set Asynchronous Balanced Mode
UAU Unumbered Acknowledgement
DM Disconnected Mode

UIH Unnumbered Information with header Check
Ul Unnumbered Information

PSC Power Saving Control

MSC Modem Status Command

Additional abbreviations can be found in GSM-01.04-[1}-and-3GPP TR 21.905 [5].
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4 Overview of Multiplexing System

The multiplexer provides mechanisms for conveying streams of data between TE and UE over a single start-stop
framed, serial link. Figure 1 shows the arrangement of the various protocol levels and functions. The multiplexer layer
provides multiplexing of data arranged in octet streams with no other framing; if the structure of the data has to be
conveyed, a convergence layer may be necessary. This Specification defines some convergence layers, others may be
added later.

TE UE
TE Processes (four UE Processes (four
shown) shown)
Convergence Layers Convergence Layers
(four shown) (four shown)

Multiplexer Layer Multiplexer Layer

Physical Layer - serial Physical Layer - serial
link link

Figure 1: Protocol Stacks

The multiplexer provides a virtual connection between a process in the TE and a similar process in the UE. For
example, a PC application supporting SMS functions could be connected to the SMS handler in the UE via a
multiplexer channel.

The present document uses start-stop transmission with eight-bit characters. Communication between the two
multiplexing entities takes place using frames constructed as defined below.

Each channel between TE and UE is called a Data Link Connection (DLC) and is established separately and
sequentially.

Each DLC may have individual flow control procedures for buffer management purposes and the aggregate link also
has overall flow control mechanisms.

DLCs have two modes of operation; Error-Recovery Mode (ERM) and non-error-recovery mode (non-ERM), the
choice of mode is made when a DLC is established. DLCs using error recovery mode may exist on the same link as
DLCs using non-error recovery mode. If the error-recovery mode (ERM) is to be used at least on one DLC, then the
multiplexer must be configured with the ISO HDLC transparency mechanism. The use of error recovery mode is
optional. Non-error recovery mode uses the Ul frame or UIH frame to carry user data; error recovery mode uses the |
frame.

The multiplexer has three operating options, basic, advanced without error recovery and advanced with error recovery.
The characteristics of the options are:

Basic:
- length indicator used instead of the HDLC transparency mechanism;
- different flag octet from that used by HDLC;
- can not be used on links which use XON/XOFF flow control;
- may have longer recovery procedure from loss of synchronisation.
Advanced without error recovery:
- asynchronous HDLC procedures in accordance with ISO/IEC 13239;

- can be used on links which use XON/XOFF flow control;
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- recovers quickly from loss of synchronisation.
Advanced with error recovery:

- Uses HDLC error-recovery procedures.

5 Non Error Recovery mode Options

This clause describes the non-error-recovery options (basic and advanced) of the multiplexer. The main are given
below:

- asimple set of procedures with no error recovery mechanism, for use on reliable connections;
- data transparency is provided by the HDLC mechanism (advanced option only);
- amultiplexer control channel which conveys management and control information between the UE and TE;

- amechanism that permits either UE or TE to enter power-saving modes without compromising the integrity of
the multiplexer;

- acomprehensive set of convergence layers which enables many types of data to be carried while preserving the
structure of the original data.

The use of the transparency mechanism must be set up at the beginning of the multiplexing session. It is a characteristic
for the entire multiplexing session.

The simple set of procedures uses UIH frames to transmit information; these frames are easy to process because their
structure permits the HDLC Frame Check Sequence (FCS) to be pre-calculated rather than being constructed on a
character-by character basis. The procedures used are very straightforward and it is not necessary to implement the
usual HDLC state machines.

Ul frames or UIH frames may be used for those channels where the timely delivery of the information is more
important than its reliability because erroneous frames will be discarded. Ul frames would be used in those cases where
it is important that the data delivered is accurate.

51 Service Interface Definition

This subclause describes the services provided by the 3GPP TS 27.010 data link layer to the upper layer. The interface
is specified in terms of primitives and parameters.

NOTE: This subclause is only for information, detailed description of the parameters is found in the following
subclauses.

511 Service Definition Model

The 27.010 specification is intended to define a protocol that can be used to emulate a serial port. In most systems the
27.010 will be a part of a port driver which includes a port emulation entity that must support existing communication
APIs. The communication APIs vary from operating system to operating system and from device to device. The present
document does not specify how 27.010 is used by a port driver to emulate an existing AP but instead focus on a set of
services that can be used by all port drivers. Port drivers are not required to use all the services of 27.010.

The figure below shows a model of how 27.010 fits into a typical system.
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Legacy Application Legacy Application
A A A A
Read ~  Port interface Read Driver
5 e.g0. VCOMM 5
A 4 v \ 4 \ AN
Port Emulation Entity Port Emulation Entity

Control Parameters Control Parameters

Request I Response |
Confirm Wsemng Indication |- Parameter Setting
07.10

07.10 service IF

A A A

The legacy application utilises a conventional serial port communication interface. The port emulation entity maps a
system specific communication interface to 27.010 services. The 27.010 provides several transparent data stream
channels and a control channel. The port interface is the application programmers interface for communication. It varies
from system to system and one example is Virtual comm ports in windows.

5.1.2 Start up services

These services are used to start the TS 27.010 multiplexer operation over a serial channel. The following services are
provided:

TS0710_START.request (mode, system_parameters)
TS0710_START.indication (mode, system_parameters)
TS0710_START.response (mode, system_parameters, accept)
TS0710_START.confirm (mode, system_parameters, accept)

Description: the request primitive is used to request that the multiplexer mode to be turned on in the desired mode and
system parameters. The indication primitive transfers the request to start multiplexer operation along with the desired
mode and system parameters to the upper layer of the target device. If the target device accepts the request by issuing an
affirmative response primitive, the suggested mode and system parameters will become valid. The confirm primitive is
returned to the upper layer of the requesting device. A successful establishment of the multiplexer mode is indicated by
the accept parameter being set to “true”. If the accept parameter is set to “false” the returned values for the other
parameters are those suggested by the responding device.

Parameters:

mode = [Basic | HDLC - UIH frames | HDLC - Ul frames | HDLC - frames]. (Note that the frame type for HDLC
mode refers to the multiplexer control channel. For subsequently opened DLCs this parmeter can be negotiated.
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system_parameters = Port speed [9,6 | 19,2 | 38,4 | 57,6 | 115,2 |
230,4 kBit/s],
Maximum Frame Size [1 — 128 in Basic mode,
1-512 in HDLC modes
default: 31 for the basic
option and 64 for the
advanced option]
Acknowledgement Timer [0,01s-2,55s,
default: 0,1s]
Maximum number of retransmissions [0 — 100,
default : 3]
Response timer for the multiplexer control
channel [0,01s-2,55s, default: 0,3s]
Wake up response timer [1s — 255s, default 10s]
Window size for error recovery mode [1 - 7,
default : 2]

accept = [true | false]

Support of the mode parameter is optional. If the mode parameter is omitted, Basic mode is implied. Note that some of
the above system parameters can be redefined for the individual DLCs, se below under DLC establishment services.

5.1.3 DLC establishment services

The DLC establishment services are used to open DLC’s on the multiplexer channel. The following services are
provided:

TS 0710 DLC_ESTABLISHMENT.request(DLCI, system_parameters)

TS_ 0710 DLC_ESTABLISHMENT.indication(DLCI, system_parameters)

TS 0710 DLC_ESTABLISHMENT.response(DLCI, system_parameters, accept)
TS_ 0710 DLC_ESTABLISHMENT.confirm(DLCI, system_parameters, accept)

Description: The transmitting device uses the request primitive initiate the establishment of a new DLC with a desired
set of system parameters on the multiplexer channel. The indication primitive is passed to the upper layer by the

TS 27.010 layer of the receiving device on reception of the DLC establishment request. The receiving device uses the
response primitive to either accept or reject the proposed DLCI with its system parameters. On rejection, it is possible
to suggest a modified set of system parameters. The confirm primitive is passed to the upper layer of the transmitting
device on reception of the response from the receiving device.

Parameters:
DLCI = 1-63 (DLCI number)

System parameters = Type of frame [UIH | Ul | I, default: UIH],
Convergence layer [1 - 4, default: 1]
Priority [0-63]
Acknowledgement Timer [0,01s-2,55s,
default: 0,1s]
Maximum Frame Size [1 — 32768,
default: 31 for the basic option and
64 for the advanced option]
Maximum number of retransmissions [0 — 255,
default : 3]
Window size for error recovery mode [1 -7,
default : 2]

Accept = [true | false]

All entries in the system parameters parameter are optional. The entries not implemented assumes the default values.
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514 Data services

The data services provided are:
TS_0710_DATA. request(DLCI, User_data)
TS _0710_DATA.indication(DLCI, User_data)

Description: the transmitting unit initiates transmission of data using the frame type specified for the chosen DLCI by
means of the request primitive. The transmitted data is delivered to the upper layer of the receiving by the indication
primitive. No confirmation primitive exists even for the error recovery mode. In this mode TS 27.010 will take care of
all mechanisms involved in the error checking and thus deliver data error free.

Parameters:

DLCI =[1-63] DLC over which the data is to be transmitted.

User_data= Data to be transferred organised in accordance with the
convergence layer of the DLC

5.1.5 Power Control services

In some application it might be desirable for either the DTE or the DCE to enter a power saving mode with a minimum
of communication activities taking place. Services that support this functionality are the Sleep services and the Wakeup
services.
5.1.5.1 Sleep services

TS_0710_SLEEP.request

TS _0710_SLEEP.indication

TS _0710_SLEEP.confirm

Description: the request primitive is used to advice the receiving device that the transmitter wishes to enter a low
power state. The TS 27.010 layer of the receiving unit sends an indication primitive to the upper layer in order to inform
that the transmitting unit has entered the power saving state. The TS 27.010 layer will automatically transmit an
acknowledge message to the transmitting device, thus no response primitive is required. The confirm primitive is sent to
the upper layer of the transmitting device when the low power request has been received, and indicates that the

TS 27.010 layer has entered the low power mode. Note that the Receiving device is not required to enter a low power
mode, but it will be considered to have done so by the TS 27.010 layer.

5.1.5.2 Wakeup services
TS 0710 WAKEUP.indication

TS _0710_ WAKEUP.response

Description: the indication primitive is sent to the upper layer when the TS 27.010 layer of the receiving unit receives a
request to wake up from the power saving state. When the receiving device is ready to resume operation on the
multiplexer channel this is indicated to the TS 27.010 layer in the receiving unit by means of the response primitive.
Sins the wakeup routine is initiated by the transmitting device attempting to communicate, neither request nor confirm
primitives are provided for the wakeup service. The transmitting device instead uses the Data services described below.
5.1.6 DLC Release services
The DLC release services are used to disconnect a DLC. The following services are provided:
TS_0710_DLC_RELEASE.request(DLCI)

TS_0710_DLC_RELEASE.indication(DLCI)
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Description: The request primitive is used by the upper layer in the transmitting device to initiate close down of the
selected DLC in TS 27.010. The TS 27.010 layer of the receiving device uses the indication primitive to inform the
upper layer that the DLC has been closed down.

Parameters:

DLCI =[1-63] Number of the DLC to be released.

5.1.7 Close down services

The Close down services are used to terminate multiplexer operation on the serial channel and resume AT mode. The
services provided are:

TS_0710_CLOSE.request
TS _0710_CLOSE.indication

Description: when the request primitive is passed to the TS 27.010 layer of the transmitting device close down of the
multiplexer mode is initiated and a close down command is sent to the receiving device. On reception of the close down
command the TS 27.010 layer of the receiving device sends the indication primitive to the upper layer and the
multiplexer mode is terminated.

5.1.8 Control Services

518.1 27.010 Services

5.1.8.1.1 DLC parameter negotiation
These services are used to negotiate and set parameters for a specific DLC. The following services are provided:
TS0710_PARNEG.request (DLC, DLC parameters)
TS0710_PARNEG.indication (DLC, DLC_parameters)
TS0710_PARNEG.response (DLC, DLC_parameters, accept)
TS0710_PARNEG.confirm (DLC, DLC_parameters, accept)

Description: the request primitive is used to request that the remote 27.010 entity changes a specific DLC connection
parameters. An indication is sent to the remote port emulation entity. The remote emulation entity replies with a
response witch is forwarded as an confirmation to the originating port emulating entity.

DLC_parameters= frame type [UIH | Ul | I,
default: UIH ]
Convergence Layer Type [ Type 1| Type 2 | Type 3 | Type 4,
default: Type 1]
Priority [1-63,
default: according to table in subclause 5.6]
Acknowledgement timer [10 ms - 25.5 sec,
deault: 100 ms]
Maximum Frame Size [1 — 32768,
default: 31 for the basic option and
64 for the advanced option]
Maximum number of retransmissions [0 — 100,
default : 3]
Response timer for the multiplexor control
channel [0,01s-2,55s, default: 0,3s]
Wake up response timer [1s — 255s, default 10s]
Window size for error recovery mode [1 - 7,
default : 2]

accept = [true | false]
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5.1.8.1.2 DLC Service Negotiation service
These services are used to negotiate and set a specific service on a DLC. The following services are provided:
TS0710_SERVNEG.request (DLC, Service_parameters)
TS0710_SERVNEG.indication (DLC, Service_parameters)
TS0710_SERVNEG.response (DLC, Service parameters, accept)
TS0710_SERVNEG.confirm (DLC, Service_parameters, accept)

Description: the request primitive is used to request a specific service on a DLC. The indication is sent to the other port
emulation. The remote port emulation entity replies with a response containing accepted or possible services. The
originating port emulation entity receives a confirm on the request with either an accept or a possible service list.

service_parameters = Service [ data | voice 64kbit/s A-law PCM | reserved 1 | reserved 2 ],

voice codec [ GSM-06:213GPP TS 46.021 | 64kbit/s u-law PCM | coded ADPCM 32kbit/s |
coded half rate | 128 kbit/s PCM | reserved ]
5.1.8.1.3 Test service

These services are used to test the communication link between two 27.010 entities. The following services are
provided:

TS0710_TEST.request (Test data)
TS0710_TEST.confirm (Test data)

Description: the request primitive is used to request a test of the communication link. The data is sent to the remote
entity, which loops it back. The confirmation is sent to the originating port emulation entity containing the looped data.

Test Data = Data to be transferred as a test pattern, organised in accordance with the
convergence layer of the 27.010 control channel.

5.1.8.1.4 Flow control services
The flow control services provided are:

TS 0710 _FLOW.request(DLCI,State)

TS _0710_FLOW.indication(DLCI, State)
Description:

The request primitive with State = disable disables the issuing of TS_0710_DATA.indications by the 27.010 entity. The
request primitive with State = enable enables the issuing of TS_0710_DATA.indications by the 27.010 entity. These
requests may or may not result in the remote 27.010 entity issuing a TS_0710_FLOW.indication to the remote service
user, depending on the states of the buffers in the 27.010 entities.

The indication primitive with State = disable disables the issuing of TS_0710_DATA.requests by the service user. The
indication primitive with State = enable enables the issuing of TS_0710_DATA.requests by the service user. These
indications may or may not have resulted from the receipt by the remote 27.010 entity of a TS _0710_FLOW.request
from the remote service user. They may have been issued by the local 27.010 entity as a result of its buffer state.

The initial state of the 27.010 entity is with data flow enabled.
Parameters:

DLCI

[1 - 63] DLC over which the data is to be transmitted.

State = enabled (data may be transferred), disabled (data may not be transferred)
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5.1.8.2 Port Emulation Services

5.1.8.2.1 Remote DLC parameter negotiation service

These services are used to negotiate and set of parameters for a remote communication port. The following services are
provided:

TS0710_PORTNEG.request (DLC, Port_parameters)
TS0710_PORTNEG.indication (DLC, Port_parameters)
TS0710_PORTNEG.response (DLC, Port parameters, accept)
TS0710_PORTNEG.confirm (DLC, Port_parameters, accept)

Description: The request primitive is used to request that the remote port changes its parameters. The indication is sent
to the other port emulation entity. The remote port emulation entity replies with a response. A confirm is sent to the
originating port entity.

port_parameters = Port speed [2,4]4,8|7,2]|9,6|19,2|38,4|57,6|115,2 |
230,4 kBit/s],
Data bits[5]6 | 7| 8,
default: 8 bits |
Stop bits [ 1| 1,5,
default: 1 bit |
Parity [ no parity | parity,
default: no parity |
Parity Type [ odd | even | mark | space]

accept = [true | false]

5.1.8.2.2 DLC Control Parameter service

The DLC Control Parameter service is used to convey control parameters between Port Emulation Entities. Default
values should be assumed if no control parameter has been designated since the DLC has been made. This service is to
control a specific DLC. It includes such as flow control, Modem signals, Break. The following services are provided:

TS0710_CONTROL.request (DLC, Control_parameters)
TS0710_CONTROL.indication (DLC, Contol_parameters)
TS0710_CONTROL.response (DLC, Contro_parameters)
TS0710_CONTROL.confirm (DLC, Control_parameters)

Description: the request primitive is used to convey control information to the remote port. The indication is sent to the
other port emulation entity. The remote port emulation entity replies with a response which is sent to the originating
27.010 entity. A confirm is sent back to the port emulation entity.

system_parameters = Modem Signal [DTR/DSR | RTS/CTS |RI | DCD ],
Break Signal [0—3 s in steps of 200 ms,
default Oms ],
Buffers [do not discard buffers, discard buffer
default: do not discard buffers],
Break signal sequence [ as soon as possible | in sequence,
default: in sequence]
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5.1.8.2.3 DLC Line status indication service

These services are used to indicate a DLC line status to a remote port emulation entity.. The following services are
provided:

TS0710_PORTNEG.request (DLC, Line Status parameter)
TS0710_PORTNEG.indication (DLC, Line Status parameter)

Description: the request primitive is used to send the line status to the remote device. The indication is sent to the other
port emulation entity. The remote port emulation does not reply.

Line status parameter = Port speed [no errors, overrun error, parity error, framing error]

52 Frame Structure

All information transmitted between the TE and UE is conveyed in frames.

5.2.1 Frame Fields
The frame structure is composed of an opening and a closing flag, an Address field, a Control field, an Information field

and FCS field. A length indication field is present in each frame if no transparency mechanism is used for the
multiplexing session.

5.21.1 Flag Sequence Field

Each frame begins and ends with a flag sequence octet which is defined as a constant bit pattern.

521.2 Address Field

The address field consists of a single octet. It contains the Data Link Connection Identifier (DLCI), the C/R bit and the
address field extension bit as shown in figure 2.

BitNo. | 1 2 3 | 4
EA | CIR D

| 5 | | 7 | 8
L |

6
C

Figure 2: Format of Address Field

The DLCI is used to identify an individual user information stream as well as to identify connections between TE and
UE. Multiple DLCIs shall be supported but the number is implementation-specific. The DLCIs are dynamically
assigned. The values used for specific DLCIs are given in subclause 5.6.

The C/R (command/response) bit identifies the frame as either a command or a response. In conformance with HDLC
rules, a command frame contains the address of the data link connection entity to which it is transmitted while a
response frame contains the address of the data link connection entity transmitting the frame. For a given DLC, the
DLCI value of the address field remains the same but the C/R bit changes, as shown in Table 1.

Table 1: Command/response bit usage

Command/response Direction C/R value
Command Initiator IR Responder 1
Responder IR Initiator 0
Response Initiator IR Responder 0
Responder IR Initiator 1

Initiator is the station that take the initiative to initialize the multiplexer (i.e. sends the SABM command at DLCI 0 ) and
the responder is the station that accepts the initialization of the multiplexer (i.e. sends the UA response at DLCI 0)

See subclause 5.4.3.1 for more details about C/R bit.
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According to the rules of ISO/IEC 13239:1997, the range of the address field may be extended by use of the EA bit.
When the EA bit is set to 1 in an octet, it signifies that this octet is the last octet of the address field. When the EA bit is
set to 0, it signifies that another octet of the address field follows. In this Specification there is only one address octet so
the EA bit is always set to 1. Note that future amendments to this Specification may extend the address field and use the
EA bit.

5.2.1.3 Control Field

The content of the control field defines the type of frame. The control fields of the frames used in this Specification are
described in Table 2.

Table 2: Coding of Control Field

Frame Type 1 2 3 4 5 6 7 8 Notes
SABM (Set Asynchronous 1 1 1 1 P/F 1 0 0
Balanced Mode)
UA (Unnumbered 1 1 0 0 P/F 1 1 0
Acknowledgement)
DM (Disconnected Mode) 1 1 1 1 P/F 0 0 0
DISC (Disconnect) 1 1 0 0 P/F 0 1 0
UIH (Unnumbered Information 1 1 1 1 P/F 1 1 1
with Header check)
Ul (Unnumbered Information) 1 1 0 0 P/F 0 0 0 Optional

In Table 2, P/F is the Poll/Final bit. The functions of these bits are described later.

5214 Information Field

The information field is the payload of the frame and carries the user data and any convergence layer information. The
field is octet structured. The information field is only present in I frames, Ul frames and UIH frames.

5.2.15 Length Indicator
This field is present only in case when basic option is activated.

It has the following format:

Bit 1 2 3 4 5 6 7 8
E/A L1 L2 L3 L4 LS L6 L7

Figure 3: Length field, first byte

The L1 to L7 bits indicates the length of the following data field. The default length is 31 bytes.

According to the rule of ISO/IEC 13239:1997, the range of the length field may be extended by use of the EA bit. When
the EA bitis set to 1 in an octet, it is signifies that this octet is the last octet of the length field. When the EA bit is set to
0, it signifies that a second octet of the length field follows. The total length of the length field is in that case 15bits,
L1-L15.

The second octet of the length field (only present when the EA field in the first byte is set to 1) format:

Bit 1 2 3 4 5 6 7 8
L8 L9 L10 L11 L12 L13 L14 L15

Figure 4: Length field, second byte

The length field shall always be present, even if the data field is empty.
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5.2.1.6 Frame Checking Sequence Field (FCS)
The FCS shall be the ones complement of the sum (modulo 2) of:

a) the remainder of
XK +x8+x3+ x4 +x3 +x2+x1 + 1)
divided (modulo 2) by the generator polynomial

X8+ x2+x+1,

where K is the number of bits in the frame existing between, but not including, the final bit of the opening flag and the
first bit of the FCS, excluding start and stop elements (start/stop transmission), and bits (synchronous transmission) and
octets (start/stop transmission) inserted for transparency, and

b) the remainder of the division (modulo 2) by the generator polynomial

B+x2+x+1

of the product of x8 by the content of the frame existing between, but not including, the final bit of the opening flag and
the first bit of the FCS, excluding start and stop elements (start/stop transmission), and bits (synchronous transmission)
and octets (start/stop transmission) inserted for transparency.

As a typical implementation, at the transmitter, the initial content of the register of the device computing the remainder
of the division is preset to all ones and is then modified by division by the generator polynomial (as described above) of
the address, control and information fields; the ones complement of the resulting remainder is transmitted as the

8-bit FCS.

At the receiver, the initial content of the register of the device computing the remainder is preset to all ones. The final
remainder after multiplication by x8 and then division (modulo 2) by the generator polynomial

x+x2+x+1

of the serial incoming protected bits and the FCS, will be 1111 0011 (x” through x9, respectively) in the absence of
transmission errors.

In the case of the UIH frame, the contents of the I-field shall not be included in the FCS calculation. FCS is calculated
on the contents of the address, control and length fields only. This means that only the delivery to the correct DLCI is
protected, but not the information. The FCS is calculated in the normal manner for all other frames in Table 2.
5.2.2 Format Conventions

All transmitted characters will be sent using one start bit, eight data bits, no parity bit and one stop bit.

In the field descriptions, bit 1 is transmitted first.

Addresses, commands, responses and sequence numbers shall be transmitted low-order bit first (for example, the first
bit of the sequence number that is transmitted shall have the weight 2°).

The FCS shall be transmitted to the line commencing with the coefficient of the highest term.

NOTE: The use of these conventions in this Specification means that octet values are often expressed in the
reverse bit order from conventions used in many other standards. The conventions are used here because
of the importance of the correct order of bit transmission; care should be taken during implementation.
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5.2.3 Frame Validity

An invalid frame in the frame format is one which meets any one (or more) of the following conditions:
- is not properly bounded by two flags;
- does not have at least three octets between flags after removal of characters inserted for transparency;
- indicates presence of a transmission error in that the FCS check fails;
- contains an address field with more than one octet.

Invalid frames shall be discarded without notification to the sender. Actions taken by the multiplexer to indicate
reception of an invalid frame to the UE or TE are left to implementers. However, an indication that a frame with an FCS
error has been received may be of use when supporting DLCs for voice/audio.

As an optional procedure in response to an invalid frame in error recovery mode, a receiver may transmit an REJ frame.

5.2.4 Frame Abort

Aborting a frame is not supported.

5.25 Inter-frame Fill

The time between frames shall be filled by sending continuous stop-polarity except in the case of the wake-up
procedure (see subclause 5.4.7). The receiver shall also operate correctly if the time between frames is filled with flag
characters. If a receiver receives more than three consecutive flags it shall begin to transmit continuous flags at the first
available time (see subclause 5.4.7)

5.2.6 Basic Option

In this case, opening flag and closing flags may appear in the Information field of the frame. The flags cannot be used to
determine beginning and end of a frame. A length indication for the frame must be given instead. The frame structure is
then as follows:

Flag Address Control Length Indicator Information FCS Flag
1 octet 1 octet 1 octet lor2 octets Unspecified length but 1 octet 1 octet
integral number of
octets

Figure 5: Frame Structure for Basic option

The flag field in basic option has the following format:

Bit 1 2 3 4 5 6 7 8
1 0 0 1 1 1 1 1
Figure 6: Flag field in basic option
5.2.6.1 Constraint

The closing flag may also be the opening flag of the following frame.
The flag value is different from the one used when the advanced option is activated.

Operation on link using DC1/XON and DC3/XOFF control characters defined in ISO/IEC 646 is not supported.
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5.2.7  Advanced Option

If the advanced option is activated at the beginning of the multiplexing session, then it is used for all frames. This
mechanism is based on a control octet transparency. It is based on a unique appearance of the opening and the closing
flag in each frame. These flags will never appear in the information field of the frame. This mechanism allows a very
quick synchronisation if a loss of synchronisation has occurred on the TE-UE link.

52.7.1 Control-octet transparency

The following transparency mechanism shall be applied to each frame from address field to FCS field inclusive.

The control escape octet is a transparency identifier that identifies an octet occurring within a frame to which the
following transparency procedure is applied. The encoding of the control escape octet is:

1 23 456178 Bit position in octet
10111110

Low order bit, first bit
transmitted/received

The transmitter shall examine the frame between the opening and closing flag sequences including the address, control,
and FCS fields and, following completion of the FCS calculation, shall:

- Upon the occurrence of the flag or a control escape octet, complement the 6th bit of the octet, and
- Insert a control escape octet immediately preceding the octet resulting from the above prior to transmission.

The receiver shall examine the frame between the two flag octets and shall, upon receipt of a control escape octet and
prior to FCS calculation:

- Discard the control escape octet, and

- Restore the immediately following octet by complementing its 6th bit.
Other octet values may optionally be included in the transparency procedure by the transmitter. Such inclusion shall be
subject to prior system/application agreement.
5.2.7.2 Start/stop transmission - extended transparency
The transmitter may apply the above transparency procedure to other octets in addition to the flag and control escape
octets. At present, the only other octets are flow-control characters. The procedure is described in subclause 5.2.6.3.
5.2.7.3 Flow-control transparency

The flow-control transparency option provides transparency processing for the DC1/XON and DC3/XOFF control
characters defined in ISO/IEC 646 (i.e., 1000100x and 1100100x, respectively, where x may be either 0 or 1). This has
the effect of assuring that the octet stream does not contain values which could be interpreted by intermediate
equipment as flow control characters (regardless of parity).

5.2.7.4 Frame Structure

The frame structure is shown in Figure 7. Note that this structure does not include information added for
synchronisation (i.e. Start and stop bits) or transparency purposes. The order of transmission is from left to right.
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In case the Transparency mechanism is activated, the frame structure is as follows:

Flag Address Control Information FCS Flag
1 octet 1 octet 1 octet Unspecified length 1 octet 1 octet
but integral number
of octets

Figure 7: Frame Structure for Advanced option

The flag field in advanced option has the following format:

Bit 1 2 3 4 5 6 7
0 1 1 1 1 1 1 0

[ee]

Figure 8: Flag field in advanced option

NOTE: The closing flag may also be the opening flag of the following frame.

5.3 Frame Types

5.3.1 Set Asynchronous Balanced Mode (SABM) command

The SABM command shall be used to place the addressed station in the Asynchronous Balanced Mode (ABM) where
all control fields shall be one octet in length. The station shall confirm acceptance of the SABM command by
transmission of a UA response at the first opportunity. Upon acceptance of this command, the DLC send and receive
state variables shall be set to zero.

5.3.2 Unnumbered Acknowledgement (UA) response
The UA response shall be used by the station to acknowledge the receipt and acceptance of SABM and DISC
commands.

5.3.3 Disconnected Mode (DM) response

The DM response shall be used to report a status where the station is logically disconnected from the data link. When in
disconnected mode no commands are accepted until the disconnected mode is terminated by the receipt of a SABM
command. If a DISC command is received while in disconnected mode a DM response should be sent.

5.3.4 Disconnect (DISC) command

The DISC command shall be used to terminate an operational or initialization mode previously set by a command. It
shall be used to inform one station that the other station is suspending operation and that the station should assume a
logically disconnected mode. Prior to actioning the command, the receiving station shall confirm the acceptance of the
DISC command by the transmission of a UA response.

DISC command sent at DLCI 0 have the same meaning as the Multiplexer Close Down command (see
subclause 5.4.6.3.3). See also subclause 5.8.2 for more information about the Close-down procedure.

5.35 Unnumbered information with header check (UIH) command and
response
The UIH command/response shall be used to send information without affecting the V/(S) or V(R) variables at either

station. UIH is used where the integrity of the information being transferred is of lesser importance than its delivery to
the correct DLCI. For the UIH frame, the FCS shall be calculated over only the address, control and length fields.
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Reception of the UIH command/response is not sequence number verified by the data link procedures; therefore, the
UIH frame may be lost if a data link exception occurs during transmission of the protected portion of the command, or
duplicated if an exception condition occurs during any reply to the command. There is no specified response to the UIH
command/response.

5.3.6 Unnumbered Information (Ul) command and response

The Ul command/response shall be used to send information without affecting the V(S) or V(R) variables at either
station. Reception of the Ul command/response is not sequence number verified by the data link procedures; therefore,
the Ul frame may be lost if a data link exception occurs during transmission of the protected portion of the command, or
duplicated if an exception condition occurs during any reply to the command. There is no specified response to the Ul
command/response.

For the Ul frame, the FCS shall be calculated over all fields (Address, Control, Length Indicator, Information).

Support of Ul frames is optional.

54 Procedures and States

54.1 DLC Establishment

In most cases the establishment of a DLC will be initiated by the TE, however, the protocol is balanced and the
initiation may come from the UE. The action taken by the higher layers of the TE upon the initiation of the
establishment of a DLC from the UE is outside the scope of the present document.

The station wishing to establish a DLC transmits a SABM frame with the P-bit set to 1. The address field contains the
DLCI value associated with the desired connection. If the responding station is ready to establish the connection it will
reply with a UA frame with the F-bit set to 1. If the responding station is not ready or unwilling to establish the
particular DLC it will reply with a DM frame with the F-bit set to 1.

Once a DLC has been established the stations are both said to be in a connected mode, for the particular DLC, and
transfer of information may commence.

If no UA or DM response has been received after T1 the initiating station may retransmit the SABM. This action may
be repeated until a response is obtained or action is taken by a higher layer.

If no negotiation procedure is used, DLC parameters are the default one.

5.4.2 DLC Release

The release of a DLC may be initiated by either station by the transmission of a DISC frame with the P-bit set to one.
Confirmation of the DLC release is signalled by the other station sending a UA frame with the F-bit set to 1. Once the
DLC has been released the stations enter disconnected mode for that particular DLC.

If the station receiving the DISC command is already in a disconnected mode it will send a DM response.
If no UA or DM response has been received after T1 the initiating station may retransmit the DISC. This action may be
repeated until a response is obtained or action is taken by a higher layer.

54.3 Information Transfer

543.1 Information Data

Information is conveyed using Ul or UIH frames. Support of UIH frames is mandatory and support of Ul frames is
optional. Ul frames are used when it is important to know that data received is correct. An example of the use of Ul
frames is in carrying IP (Internet Protocol) traffic where error recovery procedures are performed, if necessary, by a
higher layer. The use of UIH frames is appropriate if the link is not subject to errors. Ul or UIH frames may also be
used for data in situations where the delays inherent in error-recovery procedures are unacceptable, such as transmission
of voice data.
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The transmitter takes information from the convergence layer for the particular DLC and places it in the I-field of the
transmitted frame. Once a Ul or UIH frame has been correctly received, the contents of its I-field is passed to the
convergence layer.

The frames sent by the initiating station have the C/R bit set to 1 and those sent by the responding station have the C/R
bit set to 0. Both stations set the P-bit to 0.

See subclause 5.2.1.2 for more details about C/R bit.

The maximum length of the information field in Ul or UIH frames shall be parameter N1 (see subclause 5.7.2).

5.4.3.2 Priority

Each data stream has a priority associated with it. The priority is a number in the range 0-63 with lower numbers having
higher priority. The TE assigns a priority to each DLC and informs the UE of the priority by means of the multiplexer
control channel (see subclause 5.4.6.3.1). In the absence of a message assigning priorities DLCs shall be given the
priority according to the DLCI Assignment table in subclause 5.6. The transmitter is in control of which frames are
transmitted and how they are constructed and it is not intended to specify precisely how this task is performed. If data of
higher priority than that currently being transmitted is waiting the transmitter has several options available:

a) complete the transmission of the current frame, or

b) terminate the assembly of the current frame by sending the current FCS and terminating flag (only for Advanced
option),

and start sending the frame of higher-priority data.

Handling of DLC with equal priorities should not favour one over the others. The DLC with the highest priority shall
not block any of the lower priorities DLC. Interleaving of higher priority and lower priority frames is necessary in order
to avoid permanent blocking of lower priority channels. Optimization of this interleaving for a specific implementation
may have a significant impact on the application in use and therefore implementers are encouraged to consider this
carefully.

544 Frame Variables

The poll (P) bit set to 1 shall be used by a station to solicit (poll) a response or sequence of responses from the other
station.

The final (F) bit set to 1 shall be used by a station to indicate the response frame transmitted as the result of a soliciting
(poll) command.

The poll/final (P/F) bit shall serve a function in both command frames and response frames. (In command frames, the
P/F bit is referred to as the P bit. In response frames, it is referred to as the F bit).

544.1 Functions of the poll bit

The P bit set to 1 shall be used to solicit a response frame with the F bit set to 1 from the other station at the earliest
opportunity.

On a particular DLCI, only one frame with a P bit set to 1 shall be outstanding in a given direction at a given time.

In the case where a SABM or DISC command with the P bit set to 0 is received then the received frame shall be
discarded.

If a unsolicited DM response is received then the frame shall be processed irrespective of the P/F setting.

Before a station issues another frame with the P bit set to 1, it shall have received a response frame from the other
station with the F bit set to 1. If no valid response frame is obtained within a system-defined time-out period, the
retransmission of a command with the P bit set to 1 for error recovery purposes shall be permitted.
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54.4.2 Functions of the final bit

A response frame with the F bit set to 1 shall be used by a station to acknowledge the receipt of a command frame with
the P bit set to 1. The response shall be made at the earliest opportunity.

The station may transmit response frames with the F bit set to 0 at any opportunity on an asynchronous basis. However,
in the case where a UA response is received with the F bit set to 0 then the received frame shall be discarded.

If an unsolicited DM response is received then the frame shall be processed irrespective of the P/F setting.

If a station receives a command with the P bit set to 1, transmission of a response with the F bit set to 1 shall take
precedence over transmission of other commands, with the exception of the mode setting commands (SABM or DISC).
5.4.5  Time-out considerations

In order to detect a no-reply or lost-reply condition, each station shall provide a response time-out function (T1). The
expiry of the time-out function shall be used to initiate appropriate error recovery procedures.

The duration of the time-out function in the two stations shall be unequal in order to resolve contention situations.

The time-out function shall be started whenever a station has transmitted a frame for which a reply is required. When
the expected reply is received, the time-out function shall be stopped. If, during the interval that the time-out function is
running, other frames are sent for which acknowledgements are required, the time-out function may have to be
restarted.

If the response time-out function runs out, a command with the P bit set to 1 may be (re)transmitted, and the response
time-out function restarted.
5.4.6 Multiplexer Control Channel

At the initiation of communication between the TE and UE a control channel is set up with DLCI 0 using the
procedures of subclause 5.8.1. This channel is used to convey information between the two multiplexers. The control
channel may use either error recovery mode or non-error recovery mode procedures as defined by the +CMUX
command (3GPP TS 27.007 [4]). If error recovery mode procedures are available they should be used.

5.4.6.1 Message format

All messages sent between the multiplexers conform to the following type, length, value format:

| Type | Length | valuel | Vvalue2 | | valuen |

Each box in the diagram represents a field of minimum size one octet. The type and length octets have extension bits so
those fields may contain more than one octet.

The first type field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA C/R T1 T2 T3 T4 T5 T6

Subsequent type field octets have the following format:

Bit 1 2 3 4 5 6 7 8
EA T7 T8 T9 T10 T11 T12 T13

The EA bit is an extension bit. The EA bit is set to 1 in the last octet of the sequence; in other octets EA is set to 0. If
only one octet is transmitted EA is set to 1.

The C/R bit indicates whether the message is a command or a response.
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The T bits indicate the type coding. Each command has a unique pattern of bits. This means that a single-octet type field
can encode 63 different message types. Only single octet message types are defined in this specification.

The first length field octet has the following structure:

Bit 1 2 3 4 5 6 7 8
EA L1 L2 L3 L4 LS L6 L7

Subsequent length field octets have the same structure.

The EA bit is an extension bit. The EA bit is set to 1 in the last octet of the sequence; in other octets EA is set to 0. If
only one octet is transmitted EA is set to 1.

The L bits define the number of value octets that follow. In the case of a single-octet length field L1 is the LSB and L7
is the MSB; this permits messages with up to 127 value octets to be constructed.

The contents of the value octets are defined for each message type in subclause 5.4.6.3.

Multiple messages may be included in the same frame (as long as the maximum frame size is not exceeded). Messages
may not be split over more than one frame.

5.4.6.2 Operating procedures

Messages always exist in pairs; a command message and a corresponding response message. If the C/R bit is set to 1 the
message is a command, if it is set to 0 the message is a response. A response message has the same T bits as the
command that provoked it.

If a command does not produce a response within a time T2 the command may be sent again up to N2 times. If no
response is received on the N2 transmissions, the multiplexer control channel should be considered faulty and an alarm
raised. Resolution of the error situation is implementation dependent.

NOTE: Notice that when UIH frames are used to convey information on DLCI 0 there are at least two different
fields that contain a C/R bit, and the bits are set of different form. The C/R bit in the Type field shall be
set as it is stated above, while the C/R bit in the Address field (see subclause 5.2.1.2) shall be set as it is
described in subclause 5.4.3.1.

5.4.6.3 Message Type and Actions

5.4.6.3.1 DLC parameter negotiation (PN)
This procedure is optional. If this command is not supported, default values are applied to each DLC.

Before a DLC is set up using the mechanism in subclause 5.4.1, the TE and UE must agree on the parameters to be used
for that DLC. These parameters are determined by parameter negotiation.

The parameter negotiation uses the following type field octet:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 0 0 0 1

The length field octet contains the value 8 and there follow eight value octets. The value octets contain the information
in Table 3.
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Table 3: Parameter Negotiation

Value Octet Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
1 D1 D2 D3 D4 D5 D6 0 0
2 11 12 I3 14 CL1 CL2 CL3 CL4
3 P1 P2 P3 P4 PS5 P6 0 0
4 T1 T2 T3 T4 T5 T6 T7 T8
5 N1 N2 N3 N4 N5 N6 N7 N8
6 N9 N10 N11 N12 N13 N14 N15 N16
7 NA1 NA2 NA3 NA4 NAS NAG NA7 NA8
8 K1 K2 K3 0 0 0 0 0

The various fields are coded as follows:
- the D-bits define the DLCI that the other information refers to; Bit D1 is the least significant;

- the I-bits define the type of frames used for carrying information in the particular DLC - See Table 4.

Table 4: Meaning of I-bits

Meaning 11 12 13 14
Use UIH frames 0 0 0 0
Use Ul frames 1 0 0 0
Use | frames 0 1 0 0
(note)

NOTE: Refer to clause 6.
Other values are reserved. Default value is 0000.
In the absence of negotiation the frame type used (for DLCI>0) is the same as used by the multiplexer control channel.

The CL-bits define the type of convergence layer to be used on the particular DLCI - see Table 5.

Table 5: Meaning of CL-bits

Meaning CL1 CL2 CL3 CL4
Type 1 0 0 0 0
Type 2 1 0 0 0
Type 3 0 1 0 0
Type 4 1 1 0 0

Other values are reserved. Default value is 0000.

The P-bits define the priority to be assigned to the particular DLC. The range of values is 0 to 63 with 0 being the
lowest priority. P1 is the least significant bit. Default value for P-bits are given by the DLCI values. See subclause 5.6.

The T-bits define the value of the acknowledgement timer (T1) - see subclause 5.7.1. The units are hundredths of a
second and T1 is the least significant bit.

The N-bits define the maximum frame size (N1) - see subclause 5.7.2. The parameter is a sixteen-bit number with N1 as
the least significant bit.

The NA-bits define the maximum number of retransmissions (N2) - see subclause 5.7.3. The parameter is an eight-bit
number with NAL1 as the least significant bit.

The K-bits define the window size for error recovery mode (k) - see subclause 5.7.4. The parameter is a three-bit
number with K1 as the least significant bit.

The TE transmits a parameter negotiation command to the UE with the fields set to the values that the TE intends to use
for the particular DLCI. The UE replies with a parameter negotiation response with its proposed set of values. The
following rules must be observed by the UE in constructing its response:
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- The DLCI value may not be changed.

- The use of | frames or Ul frames is optional so an UE may respond with a UIH choice if it does not implement
Ul frames or | frames.

- The UE may not change the convergence layer proposed by the TE.
- The UE may not change the priority proposed by the TE.

- The T1 value is the one that the TE will use and is not negotiable; the UE will insert its own T1 value. It is
advisable that different T1s are used in each direction.

- The UE may propose a smaller value for maximum frame size (N1) if it has insufficient memory to handle the
size proposed.

- The N2 value is the one that the TE will use and is not negotiable; the UE will insert its own N2 value.

- The UE may propose a smaller value for window size (k) if it has insufficient memory to handle the size
proposed.

If the TE considers the response from the UE to be acceptable the TE will start to establish the DLC in accordance with
the procedures of subclause 5.3.1. If the response is not acceptable the TE may initiate another parameter negotiation
command with revised parameters or pass the failure information to a higher layer.

If an incoming call arrives at the UE from the network for which no DLC has been set up, the UE may initiate the
parameter negotiation procedure and set up a DLC. This situation should not occur in practice since a TE will generally
set up DLCs for all the functions it shares with the UE after the capabilities exchange. The indication of an incoming
call will be through an 07.07 or 07.05 result code.

5.4.6.3.2 Power Saving Control (PSC)
(see also subclause 5.4.7).

The power saving control messages use the following type field octet:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 0 0 1 0

The length byte contains the value 0 and there are no value octets.

If a station wishes to enter a low-power state it transmits a power saving control command; the other station replies with
a power saving control response.

If a station wishes to request that the other station enter a low-power state it sends a power saving control command; the
other station replies with a power saving control response. The responding station may enter a low-power state but need
not do so.

5.4.6.3.3 Multiplexer close down (CLD)
(see also subclause 5.8.2).
The multiplexer close down command is used to reset the link into normal AT command mode without multiplexing.

The multiplexer close down messages use the following type field octet:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 0 0 1 1

The length byte contains the value 0 and there are no value octets.

3GPP



23

5.46.3.4 Test Command (Test)

The test command is used to test the connection between UE and the TE. The length byte describes the number of
values bytes, which are used as a verification pattern. The opposite entity shall respond with exactly the same value
bytes.

The type field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 0 1 0 0
5.4.6.3.5 Flow Control On Command (FCon)

The flow control command is used to handle the aggregate flow. When either entity is able to receive new information it
transmits this command.

The length byte contains the value 0 and there are no value octets.

The type field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA CIR 0 0 0 1 0 1
5.4.6.3.6 Flow Control Off Command (FCoff)

The flow control command is used to handle the aggregate flow. When either entity is not able to receive information it
transmits the FCoff command. The opposite entity is not allowed to transmit frames except on the control channel
(DLC=0).

The length byte contains the value 0 and there are no value octets.

The type field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 0 1 1 0
5.4.6.3.7 Modem Status Command (MSC)

It is desired to convey virtual V.24 control signals to a data stream, this is done by sending the MSC command. The
MSC command has one mandatory control signal byte and an optional break signal byte. This command is only relevant
when the basic option is chosen.

This command shall be sent prior to any user data after a creation of a DLC.

Command Length DLCI V.24 signals Break Signals
(optional)

The length byte contains the value 2 or 3 and there are 2 or 3 value octets.

Both the DTE and DCE uses this command to notify each other of the status of their own V.24 control signals. The
length of the Modem Status Command is either 4 or 5 bytes depending on the break signal.

The command field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA C/IR 0 0 0 1 1 1

The C/R bit is used to indicate if it is a Modem Status Command or Modem Status Response.
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Every time the signals change, the DTE or DCE sends this command to indicate the current status of each signal. When
a DTE or DCE receives a Modem Command it always sends a Response back. The mappings of the V.24 signals to the
bits in the control signal octet for the receiver and sender are given in tables 6 and 7, respectively.

In a Modem Status Command it is the status of the sender’s own V.24 signals that shall be sent, but in a Response it is
copy of the V.24 signals that are received from the Command frame that shall be returned.

The DLCI field identifies the specific DLC to which the command applies. Bit 2 is always set to 1 and the EA bit is set
according to the description in subclause 5.2.1.2.

BitNo. | 1 2 3 | 4
EA | 1 D

| 5 | | 7 | 8
L |

6
C

Figure 9: Format of Address Field

The DLCI field is followed by the control signals field which contains a representation of the state of the signals in
accordance with Figure 10. The use of the extension bit allows other octets to be added to cater for other circumstances.
At present, an optional second octet is defined for handling the transmission of break signals.

Bit No 1 2 3 4 5 6 7 8
Signal EA FC RTC RTR reserved reserved IC DV
0 0

Figure 10: Format of control signal octet

Description of the control signal byte:

Bit 1. The EA bit is set to 1 in the last octet of the sequence; in other octets EA is set to 0. If only one octet is
transmitted EA is set to 1.

Bit 2.Flow Control (FC). The bit is set to 1(one) when the device is unable to accept frames.

Bit 3. Ready To Communicate (RTC). The bit is set to 1 when the device is ready to communicate.
Bit 4. Ready To Receive (RTR). The bit is set to 1 when the device is ready to receive data.

Bit 5. Reserved for future use. Set to zero by the sender, ignored by the receiver.

Bit 6. Reserved for future use. Set to zero by the sender, ignored by the receiver.

Bit 7. Incoming call indicator (IC). The bit is set to 1 to indicate an incoming call.

Bit 8. Data Valid (DV). The bit is set to 1 to indicate that valid data is being sent.

The control byte is mapped to V.24 signals according to the tables below:

Table 6: Mapping from the control signal octet by a receiving entity

Control Signal Byte DTE receiving DCE receiving
bit number, name signal V.24 circuit signal V.24 circuit
3,RTC DSR 107 DTR 108/2
4, RTR CTS 106 RFR (note) 133
7,1C RI 125 -ignored -
8, DV DCD 109 -ignored -

NOTE: Circuit 133, RFR (Ready for Receiving) is commonly assigned to the connector pin that is alternatively
used for circuit 105, RTS. It is sometimes referred to by that name.
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Table 7: Mapping to the control signal octet by a sending entity

Control Signal Byte DTE sending DCE sending
bit number, name signal V.24 circuit signal V.24 circuit
3,RTC DTR 108/2 DSR 107
4, RTR RFR (note) 133 CTS 106
7,1C always 0- - RI 125
8, DV always 1- - DCD 109

NOTE  Circuit 133, RFR (Ready for Receiving) is commonly assigned to the connector pin that is alternatively
used for circuit 105, RTS. It is sometimes referred to by that name.

If a station is unable to transmit frames because of flow control but wishes to stop accepting further frames itself, it may
still send frames containing no user data (i.e. Only the control signal octet and, optionally, the break signal octet) in
order to signal flow control.

The EA bit is set to 1 in the last octet of the sequence; in other octets EA is set to 0. If only one octet is transmitted EA
is set to 1.

Bit No 1 2 3 4 5 6 7 8
Signal EA Bl B2 B3 L1 L2 L3 L4

Figure 11: Format of Break signal octet (Optional)

The break signal octet carries information about a break signal detected in the data stream for the DLC. The meanings
of the bits are shown in Table 8.

Table 8: Break signal octet meanings

Bit Value Meaning
Bl 1 Octet encodes a break signal
0 Octet does not encode a break signal
B2 0 reserved: set to 0 by sender, ignored by receiver
B3 0 reserved: set to 0 by sender, ignored by receiver
L1-L4 4-bit Length of break in units of 200ms
value

L1 is the least significant bit and L4 is the most significant bit of the break length.

When a station receives a break octet it shall process the information and pass it on in an appropriate way. This is
outside the scope of the present document.

5.4.6.3.8 Non Supported Command Response (NSC)
This response is sent whenever a command type is not supported by the receiving entity.
The length byte contains the value 1 and there is one value octets.

The type field octet has the following format:

Bit 1 2 3 4 5 6 7 8
EA C/R 0 0 1 0 0 0

The value octet contains the Command Type of the non supported command.

The value octet has the following format:
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Bt | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
EA C/R Command Type

The C/R bit (in the value octet above) shall be set to the same value as the C/R bit in the type field octet of the not
supported command frame.

5.4.6.3.9 Remote Port Negotiation Command (RPN)
This command is optional.
This command is used for set the remote port communication settings.

All devices must assure that the communication settings are correctly set, prior sending data. There are default values
assigned on all parameters, if no negotiation is performed, the default value is chosen.

During a connection, a device must send the RPN whenever the communication settings are changed. The same applies
for the Port Line Status.

Command | Length Value Value Value Value Value Value Value Value
RPN lor8 octetl octet2 octet3 octet4 octet5 octet6 octet7 octet8
optional | optional optional | optional | optional | optional | optional | optional
(DLCI)

The Remote Port Negotiation Command use the following type field octet:

Table 9: Type field octet

Bit 1 2 3 4 5 6 7 8
EA C/IR 0 0 1 0 0 1

The length byte contains the value 1 or 8 and there are one or eight value octets.

Table 10: DLCI octet

BitNo. | 1 2 3 | 4
EA | 1 D

| 5 | | 7 | 8
L |

6
C

Bit 2 in the DLCI octet is not used and always set to 1, the EA bit is according to the description in subclause 5.2.1.2.
The DLCI field indicated which DLC the command is applied to.

Table 11: Port Value Octets

Value Octet Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8

B1 B2 B3 B4 B5 B6 B7 B8
D1 D2 S P PT1 PT2 res res
FLC1 FLC2 FLC3 FLC4 FLC5 FLC6 res res

XON1 | XON2 | XON3 | XON4 | XON5 | XON6 [ XON7 [ XON8
XOF1 | XOF2 XOF3 | XOF4 [ XOF5 [ XOF6 | XOF7 | XOF8
PM1 PM2 PM3 PM4 PM5 PM6 PM7 PM8
PM9 PM10 PM11 PM12 PM13 PM14 PM15 PM16

(N[O~ [wWN

A device transmits a remote port negotiation command to the other device with the fields set to the desired values with
the parameter mask indicating which parameters are set..

When the remote port negotiation command is received, the responding station replies according to the following rules:

The DLCI value may not be changed.
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The receiver may accept the Port Value Octet bits proposed by the sender, and reply with a respons with the parameter
mask set to 1 for all the parameters accepted. If the receiver does not support any of the proposed values, it replies with
the parameter mask set to zero for the parameters not supported. For those parameters with the parameters mask set to
1, the new value is accepted and used.

If the receiver does not support any of the proposed values indicated by the parameter mask, the receiver replies with
the Remote Parameter Negotiation response with the parameter mask set to zero.

If only one value byte is included in the command, it is interpreted as a request, and the receiver shall respond with the
current Port Values setting.

If the sender considers the response to be acceptable, that is, the bits match, the sender will start to use the DLC
according to the Port Value Octets. If the response is not acceptable the sender may initiate another remote port
negotiation command with revised parameters until a final agreement is reached or pass the failure information to a
higher layer.

The B1-B8 indicates the baudrate, see table below:

Table 12: Meaning of B-bits

Meaning Bl B2 B3 B4 B5 B6 B7 B8
2400 bit/s 0 0 0 0 0 0 0 0
4800 bit/s 1 0 0 0 0 0 0 0
7200 bit/s 0 1 0 0 0 0 0 0
9600 bit/s 1 1 0 0 0 0 0 0
19200 bit/s 0 0 1 0 0 0 0 0
38400 bit/s 1 0 1 0 0 0 0 0
57600 bit/s 0 1 1 0 0 0 0 0
115200 bit/s 1 1 1 0 0 0 0 0
230 400 bit/s 0 0 0 1 0 0 0 0

All other values of the B-bits are reserved.
The default value is 1100 0000 (9600).

The D1-D2 indicates the number of data bits:

D1, D2

00 5 bits
01  6hbits
10 7 bits

11 8 bits - default

The S bit indicate number of stop bits: S=0: 1 stop bit, S=1: 1,5 stop bits. Default value = 0 (1 stop bit).
The P bit indicate the parity. P=0: no parity, P=1: parity. Default value = 0 (no parity).
The PT1 - PT2 indicates the parity type:

PT1,PT2

00 odd parity

01 even parity

10 mark parity

11 space parity

FLC1-FLC6: (Default value=0, no flow control)

Bitl XON/XOFF on input
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Bit2 XON/XOFF on output
Bit3 RTRon input

Bit4 RTR on output

Bit5 RTC oninput

Bit6 RTC on output

NOTE: The RTR is mapped to either CTS (circuit 106) or RFR (circuit 133). The RTC is mapped to either DTR
(circuit 108/2) or DSR (circuit 107). (Circuit 133, RFR(Ready for Receiving) is commonly assigned to
the connector pin that is alternatively used for circuit 105, RTS. It is sometimes referred to by that name).

XON1-XON8: XON character (default DC1)
XOF1-XOF8: XOFF character.(default DC3)
PM1-PM8: Parameter mask

The parameter mask is used to indicate which parameters in the Remote Port Negotiation command are negotiated. For
a command, the parameter mask shall be interpreted as follows:

0=no change
1= change.
For a response the following values applies:
0=not accepted proposal
1= accepted proposal, and the new values are used.
The bit mask for the value octets 7 and 8 are shown below:
Bitl bit rate
Bit2 data bits
Bit3  stop bits
Bit4 Parity
Bit5 parity type
Bit6 XON character
Bit7 XOF character
Bit8 reserved
PM9-PM16: Parameter mask continued
Bitl XON/XOFF on input
Bit2 XON/XOFF on output
Bit3 RTR on input
Bit4 RTR on output
Bit5 RTC on input
Bit6 RTC on output

All reserved values are set to 0 (zero) by the sender and ignored by the receiver.
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5.4.6.3.10 Remote Line Status Command(RLS)

This command is optional.

This command is used for indicate remote port line status.

During a connection, a device must send the RLS whenever the Remote Port Line Status are changed.

The Remote Line Status command use the following type field octet:

Table 13: Type field octet

Bit 1 2 3 4 5 6 7 8
EA C/IR 0 0 1 0 1 0

The length byte contains the value 2 and there are two value octets.

Table 14: DLCI octet

BitNo. | 1 2 3 | 4
EA | CIR D

| 5 | | 7 | 8
L |

6
C

The C/R bit in the DLCI octet is not used and always set to 1, the EA bit is according to the description in
subclause 5.2.1.2.

Table 15: Remote Line Status Octets

Value Octet Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
1 L1 L2 L3 L4 res res res res

A device transmits a remote line status command to the other device with the fields set to the desired value. When the
remote line status command is received, the remote device must respond with a Remote Line Status Response
containing the values that it received.

The L1-L4 bits indicates the Line Status. If L1 is set to 0, no error have occurred. L1 = 1 indicates the following errors:

L2-L4:

100 Overrun Error - Received character overwrote an unread character
010 Parity Error - Received character’s parity was incorrect

001 Framing Error - a character did not terminate with a stop bit

The res bits are set to zero for the sender and ignored by the reciever.

5.4.6.3.11 Service Negotiation Command (SNC)

This command is used to query and set a specific service on a specific DLC. It is for instance used to set specific digital
voice types.

In some situations it is not very suitable to mix AT commands and raw data on the same DLC. For those situations,
special DLCs can be established and converted to carry a specific data type. Examples of situation where this is
especially useful is for voice transportation, where the AT commands controlling the connection (for instance for
multiparty) are transported on one DLC and voice data carried by another DLC. This mechanism can be seen as an
alternative to sending escape sequences with AT commands in the data flow. If this command is not used, the DLC is
by default set to normal AT command mode. If this command is used, the DLC indicated in the DLCI octet, is
converted to carry the specific data type. The originator of this command may also query the specific service on each
DLCI.

The service negotiation messages use the following format:
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The type field octet:

Bit

Byte No. 1 2 3 4 2
Type |Length| DLCI | Service | Voice Codec
field Value Value octet
code octet (optional)
(optional)
Table 17: Type field octet
1 2 3 4 5 6 4 8
EA C/R 0 0 1 0 1 1
The length byte contains the value 1 or 3 and there are one or three value octets.
Table 18: DLCI octet
BitNo. | 1 | 2 | 3| 4| 5| 6| 7 | 8
EA | C/R D L C |
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Table 16: Service Negotiation Command format

The C/R bit in the DLCI octet is always set to 1 and the EA bit is according to the description in subclause 5.2.1.2.

Table 19: Service Value Octets

Value Octet Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
1 EA S1 S2 S3 S4 S5 S6 S7
The EA bit is according to the description in subclause 5.2.1.2.
Table 20: Voice Codec Value Octets
Value Octet Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
1 EA V1 V2 V3 V4 V5 V6 V7

The EA bit is according to the description in subclause 5.2.1.2.

Table 21: Service Value Bits

Value Bit Service

S1 Data

S2 Voice

S3 Reserved

S4 Reserved

S5 Reserved

S6 Reserved

S7 Reserved
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Table 22: Voice Codec Value Bits

Value Bit

Service

V1

Voice (coded — 3GPP TS 46.021GSM-06-21)

V2

Voice (coded - PCM 64 kbit/s U-law)

V3

Voice (coded ADPCM 32kbit/s)
ITU-T G.726

V4

Voice (coded halfrate)

V5

Voice (coded - PCM 64kbit/s A-law)

V6

Voice (coded PCM 128kbit/s)

V7

Reserved

The sender transmits a service negotiation command with the fields set to the values for all possible services it may use
for the particular DLC. The receiver replies with a service negotiation response with its selected set of values. The
following rules must be observed by the receiver in constructing its response:

- the DLCI value may not be changed;

- the receiver may select a subset of the services proposed by the sender, but not a superset. It is the receiver’s
selection that is the valid one. If the receiver does not support any of the proposed services, it replies with the

service byte set to zero;

- The Voice Codec Value Octet is always present even though data service is chosen. In this case, the Voice
Codec Value Octet V1-V7 bits are set to zero.

A zero value means standard AT command mode.

If no value bytes are included in the command, it is interpreted as a request, and the receiver shall respond with all

possible services.

If the sender considers the response to be acceptable, that is, the service bits match, the sender will start to use the DLC
according to the services. If the response is not acceptable the sender may initiate another parameter negotiation
command with revised parameters until a final agreement is reached or pass the failure information to a higher layer.

If no service negotiation has been performed on the DLCs, it operates in standard AT mode. In this case, an incoming

call is indicated on that DLC.

The sender shall set a reserved bit to value 0. The receiver shall ignore a reserved bit.
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