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***   Next change   ***
5.5
Select TE character set +CSCS

Table 6: +CSCS parameter command syntax

	Command
	Possible response(s)

	+CSCS=[<chset>]
	

	+CSCS?
	+CSCS: <chset>

	+CSCS=?
	+CSCS: (list of supported <chset>s)


Description
Set command informs TA which character set <chset> is used by the TE. TA is then able to convert character strings correctly between TE and MT character sets.

When TA‑TE interface is set to 8‑bit operation and used TE alphabet is 7‑bit, the highest bit shall be set to zero.

NOTE:
It is manufacturer specific how the internal alphabet of MT is converted to/from the TE alphabet.

Read command shows current setting and test command displays conversion schemes implemented in the TA.

Defined values

<chset> (conversion schemes not listed here can be defined by manufacturers):

"GSM"
GSM 7 bit default alphabet (3GPP TS 23.038 [25]); this setting causes easily software flow control (XON/XOFF) problems.

"HEX"
Character strings consist only of hexadecimal numbers from 00 to FF; e.g. "032FE6" equals three 8-bit characters with decimal values 3, 47 and 230; no conversions to the original MT character set shall be done.

If MT is using GSM 7 bit default alphabet, its characters shall be padded with 8th bit (zero) before converting them to hexadecimal numbers (i.e. no SMS‑style packing of 7‑bit alphabet).

"IRA"
International reference alphabet (ITU‑T T.50 [13]).

"PCCPxxx"
PC character set Code Page xxx
"PCDN"
PC Danish/Norwegian character set

"UCS2"
16-bit universal multiple-octet coded character set (ISO/IEC10646 [32]); UCS2 character strings are converted to hexadecimal numbers from 0000 to FFFF; e.g. "004100620063" equals three 16-bit characters with decimal values 65, 98 and 99.

"UTF-8"
Octet (8-bit) lossless encoding of UCS characters (RFC 3629 [69]); UTF-8 encodes each UCS character as a variable number of octets, where the number of octets depends on the integer value assigned to the UCS character. The input format shall be a stream of octets. It shall not be converted to hexadecimal numbers as in "HEX" or "UCS2". This character set requires an 8-bit TA – TE interface.
"8859-n"
ISO 8859 Latin n (1‑6) character set
"8859-C"
ISO 8859 Latin/Cyrillic character set
"8859-A"
ISO 8859 Latin/Arabic character set
"8859-G"
ISO 8859 Latin/Greek character set
"8859-H"
ISO 8859 Latin/Hebrew character set
Implementation
Mandatory when a command using the setting of this command is implemented.

***   Next change   ***
8.55
Positioning Control +CPOS
Table 8.55-1: +CPOS Action Command Syntax

	Command
	 Possible response(s)

	+CPOS<CR>

text is entered <ctrl-Z/ESC>
	+CME ERROR: <err>

	+CPOS=?
	


Description
Execution command causes the TE to enter a transparent mode for receiving XML formatted data according to Table 8.56-2: XML DTD for <pos>.
Subsequent to +CPOS:
-
the TA shall send a two character sequence <CR><LF> after command line is terminated with <CR>. Then text can be entered from TE to ME/TA.
-
the echoing of entered characters back from the TA is controlled by V.25ter echo command E.
-
sending may be cancelled by giving <ESC> character (IRA 27).
-
<ctrl-Z> (IRA 26) shall be used to indicate the ending of the message body.
Refer subclause 9.2 for possible <err> values.
Test command returns the supported values and ranges.

Defined events

<location>: string type in UTF-8. This parameter provides an XML-formatted string of GAD-shape positioning data similar to what is defined in Table 8.55-3. This parameter shall not be subject to conventional character conversion as per +CSCS.

<assist_data>: string type in UTF-8. This parameter provides an XML-formatted string of assistance data delivery from the network as defined in Table 8.55-4. This parameter shall not be subject to conventional character conversion as per +CSCS.
<pos_meas>: string type in UTF-8. This parameter provides an XML-formatted string of position measurements data as defined in Table 8.55-5. This parameter shall not be subject to conventional character conversion as per +CSCS.

<GPS_meas>: string type in UTF-8. This parameter provides an XML-formatted string of GPS measurement data as defined in Table 8.55-6. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GPS_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting assistance data as defined in Table 8.55-7. This parameter shall not be subject to conventional character conversion as per +CSCS.
<msg>: string type in UTF-8. This parameter provides an XML-formatted string for communicating simple messages as defined in Table 8.55-8. This parameter shall not be subject to conventional character conversion as per +CSCS.

<pos_err>: string type in UTF-8. This parameter provides an XML-formatted string of positioning error parameters as defined in Table 8.55-9. This parameter shall not be subject to conventional character conversion as per +CSCS.

NOTE 1:
An XML-formatted string intended for +CPOS can be split e.g. in order to prevent that the string becomes too long. Where to split an XML-formatted string is implementation specific.
Table 8.55-2: XML DTD for <pos>
<?xml version="1.0" ?>

<!DOCTYPE pos[

<!ELEMENT pos  (location|assist_data|pos_meas|GPS_meas|GPS_assist_req|msg|pos_err)>
]>
NOTE 2:
The XML DTD for ‘pos’ is the top-level definition of all positioning events, containing elements going in both directions between the MS and the network. The subelements of ‘pos’ are superset definitions of the positioning events. A variable amount of these elements can be sent. Sent elements must follow the rules for the XML, e.g. elements postfixed by ‘?’ and can occur zero or more times. The total delivery must be a complete specification. Sub-elements cannot be delivered without being preceeded with an element reference from the above level.
Table 8.55-3: XML DTD for <location>
<!ELEMENT location (location_parameters,time_of_fix?)>
<!ELEMENT time_of_fix (#PCDATA)>
NOTE 3:
The element ‘location_parameters’ provides one or more XML-formatted strings of GAD-shape positioning data as defined in Table 8.50-2.
Table 8.55-4: XML DTD element for <assist_data>
<!ELEMENT assist_data  (GPS_assist?,msr_assist_data?,system_info_assist_data?,more_assist_data?,ext_container?,rel98_assist_data_ext?,rel5_assist_data_ext?,rel7_assist_data_ext?)>

   <!ELEMENT msr_assist_data EMPTY>

   <!ELEMENT system_info_assist_data EMPTY>

   <!ELEMENT more_assist_data EMPTY>

   <!ELEMENT ext_container EMPTY>

   <!ELEMENT rel98_assist_data_ext EMPTY>

   <!ELEMENT rel5_assist_data_ext EMPTY>

   <!ELEMENT rel7_assist_data_ext EMPTY>

   <!ELEMENT GPS_assist     (status_health,BTS_clock_drift?,ref_time,location_parameters,DGPS_corrections?,nav_model_elem*,ionospheric_model?,UTC_model?,almanac?,acqu_assist*,bad_satellite_set?)>

      <!ELEMENT ionospheric_model (#PCDATA)>
      <!ELEMENT UTC_model (a1,a0,tot,wnt,dtls,wnlsf,dn,dtlsf)>

         <!ELEMENT a1 (#PCDATA)>

         <!ELEMENT a0 (#PCDATA)>

         <!ELEMENT tot (#PCDATA)>

         <!ELEMENT wnt (#PCDATA)>

         <!ELEMENT dtls (#PCDATA)>

         <!ELEMENT wnlsf (#PCDATA)>

         <!ELEMENT dn (#PCDATA)>

         <!ELEMENT dtlsf (#PCDATA)>

      <!ELEMENT almanac (#PCDATA)>

      <!ELEMENT acqu_assist (tow_msec,sat_info)>

         <!ELEMENT tow_msec (#PCDATA)>

         <!ELEMENT sat_info           (sat_id,dopl0,dopl_extra?,code_ph,code_ph_int,GPS_bitno,srch_w,az_el?)>

            <!ELEMENT sat_id (#PCDATA)>

            <!ELEMENT dopl0 (#PCDATA)>

            <!ELEMENT dopl_extra (dopl1,dopl1_uncert)>

               <!ELEMENT dopl1 (#PCDATA)>

               <!ELEMENT dopl1_uncert (#PCDATA)>

            <!ELEMENT code_ph (#PCDATA)>

            <!ELEMENT code_ph_int (#PCDATA)>

            <!ELEMENT GPS_bitno (#PCDATA)>

            <!ELEMENT srch_w (#PCDATA)>

            <!ELEMENT az_el (az,elev)>

               <!ELEMENT az (#PCDATA)>

               <!ELEMENT elev (#PCDATA)>

      <!ELEMENT rt_integrity (#PCDATA)>

      <!ELEMENT nav_model_elem (sat_id,sat_status)>

         <!ELEMENT sat_id (#PCDATA)>

         <!ELEMENT sat_status (#PCDATA)>

         <!ELEMENT ephem_and_clock           (l2_code,ura,sv_health,iodc,l2p_flag,esr1,esr2,esr3,esr4,tgd,toc,af2,af1,af0,crs,delta_n,m0,cuc,ecc,cus,power_half,toe,aoda,cic,omega0,cis,i0,crc,omega,omega_dot,idot)>

            <!ELEMENT l2_code (#PCDATA)>

            <!ELEMENT ura (#PCDATA)>

            <!ELEMENT sv_health (#PCDATA)>

            <!ELEMENT iodc (#PCDATA)>

            <!ELEMENT l2p_flag (#PCDATA)>

            <!ELEMENT esr1 (#PCDATA)>

            <!ELEMENT esr2 (#PCDATA)>

            <!ELEMENT esr3 (#PCDATA)>

            <!ELEMENT esr4 (#PCDATA)>

            <!ELEMENT tgd (#PCDATA)>

            <!ELEMENT toc (#PCDATA)>

            <!ELEMENT af2 (#PCDATA)>

            <!ELEMENT af1 (#PCDATA)>

            <!ELEMENT af0 (#PCDATA)>

            <!ELEMENT crs (#PCDATA)>

            <!ELEMENT delta_n (#PCDATA)>

            <!ELEMENT m0 (#PCDATA)>

            <!ELEMENT cuc (#PCDATA)>

            <!ELEMENT ecc (#PCDATA)>

            <!ELEMENT cus (#PCDATA)>

            <!ELEMENT power_half (#PCDATA)>

            <!ELEMENT toe (#PCDATA)>

            <!ELEMENT toe (#PCDATA)>

            <!ELEMENT aoda (#PCDATA)>

            <!ELEMENT cic (#PCDATA)>

            <!ELEMENT omega0 (#PCDATA)>

            <!ELEMENT cis (#PCDATA)>

            <!ELEMENT i0 (#PCDATA)>

            <!ELEMENT omega (#PCDATA)>

            <!ELEMENT omega_dot (#PCDATA)>

            <!ELEMENT idot (#PCDATA)>

      <!ELEMENT status_health (#PCDATA)>

      <!ELEMENT BTS_clock_drift (#PCDATA)>

      <!ELEMENT ref_time (GPS_time?,GSM_time?,GPS_TOW_assist?)>

         <!ELEMENT GPS_time (GPS_TOW_23b,GPS_week)>

            <!ELEMENT GPS_TOW_23b (#PCDATA)>

            <!ELEMENT GPS_week (#PCDATA)>

         <!ELEMENT GSM_time           (frame_number,time_slot_number,bit_number,BCCH_carrier?,BSIC?)>

            <!ELEMENT frame_number (#PCDATA)>

            <!ELEMENT time_slot_number (#PCDATA)>

            <!ELEMENT bit_number (#PCDATA)>

            <!ELEMENT BCCH_carrier (#PCDATA)>

            <!ELEMENT BSIC (#PCDATA)>

         <!ELEMENT GPS_TOW_assist (sat_id,tlm_word,anti_sp,alert,tlm_res)>

            <!ELEMENT sat_id (#PCDATA)>

            <!ELEMENT tlm_word (#PCDATA)>

            <!ELEMENT anti_sp (#PCDATA)>

            <!ELEMENT alert (#PCDATA)>

            <!ELEMENT tlm_res (#PCDATA)>

      <!ELEMENT DGPS_corrections        (satellite_id,IODE,UDRE,PRC,RRC,delta_PRC2?,delta_RRC2?)>

         <!ELEMENT satellite_id (#PCDATA)>

         <!ELEMENT IODE (#PCDATA)>

         <!ELEMENT UDRE (#PCDATA)>

         <!ELEMENT PRC (#PCDATA)>

         <!ELEMENT RRC (#PCDATA)>

         <!ELEMENT delta_PRC2 (#PCDATA)>

         <!ELEMENT delta_RRC2 (#PCDATA)>
NOTE 4:
For the elements and the value ranges of assistance data information delivered from the network, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.90) and 3GPP TS 44.031 [79] (subclause A.4.2.4). The value ranges of the relevant parameters are described in the ASN.1 syntax.
NOTE 5:
For the element ‘location_parameters’, see Table 8.50-2. In the context of this XML, the ‘location_parameters’will describe a reference location. 
NOTE 6:
The elements declared as EMPTY are there as placeholders to indicate future extensions. The XML is currently GPS centric and do not include every possible element of assistance data. Particularly, there is nothing related to GANSS.
Table 8.55-5: XML DTD element for <pos_meas>
<!ELEMENT pos_meas (commence|abort)>

   <!ELEMENT abort (#PCDATA)>

   <!ELEMENT commence (period_rep,rep_quant)>

      <!ELEMENT period_rep (rep_amount,rep_interval)>

         <!ELEMENT rep_amount (#PCDATA)>

         <!ELEMENT rep_interval (#PCDATA)>

      <!ELEMENT rep_quant        (pos_type,pos_methods?,resp_time,mult_sets?,hor_acc,vert_acc?)>

         <!ELEMENT pos_type (#PCDATA)>

         <!ELEMENT pos_methods (#PCDATA)>

         <!ELEMENT resp_time (#PCDATA)>

         <!ELEMENT mult_sets (#PCDATA)>

         <!ELEMENT hor_acc (#PCDATA)>

         <!ELEMENT vert_acc (#PCDATA)>

NOTE 7:
For the elements and the value ranges of position measurements data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.100) and 3GPP TS 44.031 [79] (subclause A.2). The value ranges of the relevant parameters are described in the ASN.1 syntax.
Table 55.8-6: XML DTD element for <GPS_meas>
<!ELEMENT GPS_meas (ref_time,meas_params*)>

   <!ELEMENT ref_time (UTRAN_ref_time|GPS_ref_time)>
      <!ELEMENT UTRAN_ref_time (ue_GPS_cellfr_timing,mode)>

         <!ELEMENT ue_GPS_cellfr_timing (#PCDATA)>

         <!ELEMENT mode (FDD|TDD)>

            <!ELEMENT FDD (prim_CPICH)>

               <!ELEMENT prim_CPICH (#PCDATA)>

            <!ELEMENT TDD (cell_param_id)>

               <!ELEMENT cell_param_id (#PCDATA)>

      <!ELEMENT GPS_ref_time (tow_msec)>
         <!ELEMENT tow_msec (#PCDATA)>

   <!ELEMENT meas_params     (sat_id,carr2_noise,dopl,whole_chips,fract_chips,multi_path,psr_rms_err)>

      <!ELEMENT sat_id (#PCDATA)>

      <!ELEMENT carr2_noise (#PCDATA)>

      <!ELEMENT dopl (#PCDATA)>

      <!ELEMENT whole_chips (#PCDATA)>

      <!ELEMENT fract_chips (#PCDATA)>

      <!ELEMENT multi_path (#PCDATA)>

      <!ELEMENT psr_rms_err (#PCDATA)>
NOTE 8:
For the elements and the value ranges of GPS measurement data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.93) and 3GPP TS 44.031 [79] (subclause A.3.2.5). The value ranges of the relevant parameters are described in the ASN.1 syntax.
Table 8.55-7: XML DTD element <GPS_assist_req>
<!ELEMENT GPS_assist_req  (alm_req,UTC_req,ion_req,nav_req,DGPS_corr_req,ref_loc_req,ref_time_req,acqu_assist_req,rt_integr_req,nav_add_data?)>

   <!ELEMENT alm_req (#PCDATA)>

   <!ELEMENT UTC_req (#PCDATA)>

   <!ELEMENT ion_req (#PCDATA)>

   <!ELEMENT nav_req (#PCDATA)>

   <!ELEMENT DGPS_corr_req (#PCDATA)>

   <!ELEMENT ref_loc_req (#PCDATA)>

   <!ELEMENT ref_time_req (#PCDATA)>

   <!ELEMENT acqu_assist_req (#PCDATA)>

   <!ELEMENT rt_integr_req (#PCDATA)>

   <!ELEMENT nav_add_data (GPS_week,GPS_toe,ttoe_limit,sat_data?)>

      <!ELEMENT GPS_week (#PCDATA)>

      <!ELEMENT GPS_toe (#PCDATA)>

      <!ELEMENT ttoe_limit (#PCDATA)>

      <!ELEMENT sat_data (sat_id,iode)>

         <!ELEMENT sat_id (#PCDATA)>

         <!ELEMENT iode (#PCDATA)>

NOTE 9:
For requesting assistance data, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.88a) and 3GPP TS 49.031 [80] (subclause 10.10).
Table 8.55-8: XML DTD element for <msg>
<!ELEMENT msg EMPTY>

<!ATTLIST msg status (assist_data_delivered) #REQUIRED>

NOTE 10:
‘assist_data_delivered’ can be used as an indication of completion of provision of assistance data.
Table 8.55-9: XML DTD element for <pos_err>
<!ELEMENT pos_err (err_reason, GPS_assist_req?)>

   <!ELEMENT err_reason (#PCDATA)>

NOTE 11:
For reporting positioning error, refer to 3GPP TS 25.331 [74] (subclause 10.3.7.87) and 3GPP TS 44.031 [79] (subclause A.3.2.6).
Implementation

Optional.
8.56
Positioning Reporting +CPOSR
Table 8.56-1: +CPOSR parameter command syntax

	Command
	Possible response(s)

	+CPOSR=[<mode>]
	

	+CPOSR?
	+CPOSR: <mode>

	+CPOSR=?
	+CPOSR: (list of supported <mode>s)


Description

Set command enables or disables the sending of unsolicited result codes. The XML-formatted string may be sent as one or more unsolicited result codes. Each part of the XML-formatted string is sent as one unsolicited result code, prefixed with +CPOSR.
NOTE:
An XML-formatted string intended for +CPOSR can be split e.g. in order to prevent that the string becomes too long. Where to split an XML-formatted string is implementation specific. The characters <CR><LF>, <+CPOSR> and space(s) is ignored when re-constructing an XML-formatted string.
Example: +CPOSR: <One line of positioning data sent on XML format>.

Read command returns the current mode.

Test command returns the supported values and ranges.

Defined values
<mode>:

0
disables reporting

1
enables reporting

Defined events

<location>: string type in UTF-8. This parameter provides an XML-formatted string of GAD-shape positioning data similar to what is defined in Table 8.55-3. This parameter shall not be subject to conventional character conversion as per +CSCS.

<assist_data>: string type in UTF-8. This parameter provides an XML-formatted string of assistance data delivery from the network as defined in Table 8.55-4. This parameter shall not be subject to conventional character conversion as per +CSCS.
<pos_meas>: string type in UTF-8. This parameter provides an XML-formatted string of position measurements data as defined in Table 8.55-5. This parameter shall not be subject to conventional character conversion as per +CSCS.

<GPS_meas>: string type in UTF-8. This parameter provides an XML-formatted string of GPS measurement data as defined in Table 8.55-6. This parameter shall not be subject to conventional character conversion as per +CSCS.
<GPS_assist_req>: string type in UTF-8. This parameter provides an XML-formatted string for requesting assistance data as defined in Table 8.55-7. This parameter shall not be subject to conventional character conversion as per +CSCS.
<msg>: string type in UTF-8. This parameter provides an XML-formatted string for communicating simple messages as defined in Table 8.55-8. This parameter shall not be subject to conventional character conversion as per +CSCS.

<pos_err>: string type in UTF-8. This parameter provides an XML-formatted string of positioning error parameters as defined in Table 8.55-9. This parameter shall not be subject to conventional character conversion as per +CSCS.

Implementation

Optional.
8.57
Informative examples
Phone Activity Status (+CPAS) is a general command used to detect the presence of the MT, if there is an incoming call, or if there is a call in progress. This command is normally used before trying to operate the MT from the TE. Note that the activity status can change at any time after the execution of +CPAS, and hence the returned value can be obsolete. Detachment of the MT from the TA is indicated with a special final result code that indicates all errors related to the operation of the MT. Result code is +CME ERROR: <err>, where <err> is an integer or verbose value giving useful information about the reason for the command failure (refer subclause "Mobile Termination error result code +CME ERROR").

Set Phone Functionality (+CFUN) can be used to reset the MT or set the power consumption level of the MT by disabling certain parts of the MT (e.g. the transmit and receive RF circuits). Mobile Termination Control Mode (+CMEC) is a command which manages access sharing between the MT and the TE to operate the user interface of the MT. It has four subparameters which describe the access to keypad, display, indicators, and touch screen. Each subparameter has values for restricting the operation of the corresponding user interface part only to the MT or only to the TE, or to give the access for both of them.

Keypad Control command (+CKPD) is used to operate the keypad of the MT. Here lies the problem of different keypad types between manufacturers, and also between their MT models. The keypresses are sent to the MT as a string type subparameter of this command. Each character in that string represents a key which will be logically pressed. A special character (colon) followed by any character can be used by manufacturers (or TE application programmers) to represent a key which is not defined in this profile. An escape character (semicolon) for direct string entering is also defined. All text between single semicolon characters is treated as an alphanumeric entry and is not converted to keypressings. All semicolon characters inside the text is duplicated in the TE and stripped back to one before entering them to the MT. Command has also optional second and third parameters which can be used to alter the time to strike each key, and the pause to wait between keystrokes (in tenths of a second). A special pause character (W or w) can be added in the string type subparameter for an extra pause of the same length as given by the third subparameter. In the following example alphanumeric mode is entered and a person predefined in the MT phonebook, "Ilkka", is called; each key is struck for half a second and pauses between strokes are a tenth of a second:

AT+CKPD="@:Ilkka:S",5,1

OK

Display Control command (+CDIS) is used both for writing to the display text fields and for reading the current status of the fields. Mobile termination usually have a character set of their own, so the TA will do a conversion between the TE and the MT character sets. TE can have several character sets and the TA must be informed of the character set in use before starting to write or read the display. Character set is set with general command Select TE Character Set +CSCS. The +CDIS=? query command is a way to get information about the length of the fields. In the following example an MT is first queried about the supported conversions and the lengths of the fields. The response shows there are three ten character long and two six character long fields. Then the TE character set is set to be IRA and the current status of the display is read. The last command writes the text "Hello, I'm writing to display" in the three fields, and keeps the contents of the two other fields same (the last two commas could also be left out).

AT+CSCS=?;+CDIS=?

+CSCS: ("IRA","PCCP850","8859‑1")

+CDIS: 10,10,10,6,6

OK

AT+CSCS="IRA"

OK

AT+CDIS?

+CDIS: "RADIOLINJA","","","Menu","Memory"

OK

AT+CDIS="IRA","Hello, I'm","writing to","display",,

OK

The writing is possible only when it is permitted by the Mobile Termination Control Mode command (and by the manufacturer). If a certain field is not writable (but is readable), writing to it is ignored. The order of the text fields is determined by manufacturers and follow the rule: first field is in the upper left corner, second in the next field to the right, and so on, until to the last field in the lower right corner.

Touch screen action Control command (+CTSA) is used to operate the touch screen of the MT. The x, y coordinates of the phone are fixed even if the device is turned sideways or changes modes between landscape and portrait. In the following example commands are sent to the MT to emulate a user drawing on the touch screen. The screen is touched at location 10,10, then dragged to 50,50, then dragged to 100,100 and finally the touch screen is released at location 100,100.

AT+CTSA=1,10,10
AT+CTSA=1,50,50
+CTSA=0,100,100
Indicators can be handled with Indicator Control command (+CIND). Its query command returns a short description (abbreviation) of the purpose of the indicators and the supported values for each indicator. The setting and reading is done similarly as with Display Control command. In the following example the indicators of a phone are queried, their current value is read, and the value of message indicator is tried to set (but it is forbidden):.

AT+CIND=?

+CIND: ("memory",(0‑2)),("call",(0,1)),("data",(0,1)),("roam",(0,1)),

("alpha",(0,1)),("message",(0,1)),("index1",(0‑11)),("index2",(0‑11)),

("index3",(0‑11)),("signal",(0‑5)),("service",(0,1)),("sel1",(0,1)),

("sel2",(0,1)),("sel3",(0,1)),("battchg",(0‑5))

OK

AT+CIND?

+CIND: 1,0,0,0,0,1,0,0,0,3,1,0,0,0,5

OK

AT+CIND=,,,,,0

+CME ERROR: 10

The subparameter order in the command is defined by the query command order, not by the actual display order. The zero value of an indicator means that it is off (or in state which can be identified as "off"‑state), value one means that the indicator is on (or in a state which is more substantial than "off"‑state), value two is more substantial than one, and so on.

To this point, only operating through the TE is covered. But when MT can be operated also through its keypad, or touch screen, or there are changes in the status of the display elements, the information about these actions is given to the TE also. This can be solved only with unsolicited result codes which return keypad, display text and indicator, and touch screen events. Each event group has a result code of its own: +CKEV returns the key code and if the key pressed (1) or released (0), +CDEV returns the display text field running number (as specified by command +CDIS) and the new status of the field, and +CIEV returns the running number of the indicator (refer +CIND) and the new value of it, and +CTEV returns the location of the action performed on the touch screen. In the following example number key 1 is pressed, updated on the display, released, and signal strength changes its state to five:

+CKEV: 49,1

+CDEV: 1,"1"

+CKEV: 49,0

+CIND: 10,5

Mobile Termination Event Reporting command (+CMER) has been specified for the purpose of controlling the sending of these unsolicited result codes to the TE. Four ways are provided to handle the buffering of the result codes (see figure 8). The first is to buffer them always. The second possibility is to discard them when in on‑line data mode and otherwise forward them directly to the TE. The third possibility is to buffer them in data mode and otherwise forward them to the TE. The last possibility is to send them always to the TE (some inband technique - e.g. V.80 - is used in data mode to send the result codes within the data). This is the first subparameter of +CMER command. Next three subparameters are used to enable or disable each of the keypad, text field and indicator result codes. Sending codes can be enabled either so that only events generated from the MT user interface are returned, or so that also events caused by Keypad, Display and Indicator Control commands are returned. The fifth subparameter controls the flushing of the buffer when the value of the first subparameter is changed to a value from one to three.
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Figure 8: Mobile termination event reporting

An example of complete setup of the TA where TE takes the control of keypad, but does not want to write to display nor control the indicators (in the start MT is powered off):

AT+CMEE=2;+CREG=1



(use verbose <err> values; report registration)
OK

AT+CPAS






(query MT status)
+CPAS: 5





(MT is asleep)
OK

AT+CFUN=1





(set MT to full functionality state)
+CME ERROR: SIM PIN required
(SIM requests PIN)
AT+CPIN="1234"

+CME ERROR: incorrect password
(user entered wrong PIN)

AT+CPIN="4321"

OK







(correct PIN)
AT+COPS=0,0





(ask for automatic operator selection and registration)
OK

+CREG: 1





(registered in the network)
AT+COPS?

+COPS: 0,0,"RADIOLINJA"


(get the operator name)
OK

AT+CMEC=1,0,0




(take over the keypad, leave display to MT)
OK

AT+CDIS=?;+CIND=?



(query display text and indicator formats)
+CDIS: 10,10,10,6,6

+CIND: ("memory",(0‑2)),("call",(0,1)),("data",(0,1)),("roam",(0,1)),

("alpha",(0,1)),("message",(0,1)),("index1",(0‑11)),("index2",(0‑11)),

("index3",(0‑11)),("signal",(0‑5)),("service",(0,1)),("sel1",(0,1)),

("sel2",(0,1)),("sel3",(0,1)),("battchg",(0‑5))

OK

AT+CSCS="IRA"




(set TE character set for display text results)
OK

AT+CMER=1,0,2,2,0



(return display text and indicator result codes when

OK







 in command state, in data mode discard them)
AT+CDIS?;+CIND?




(read current state of display texts and indicators)
+CDIS: "","","     12345","Menu","Memory"
(user had pressed number buttons before
+CIND: 1,0,0,0,0,1,0,0,0,3,1,0,0,0,5

 TE took control with +CMEC)
OK

AT+CKPD="C",20




(clear main display text '12345' by holding the
OK







 'clear' button down two seconds)
+CDEV: 3,"1234"




(first only one character deleted)
+CDEV: 3,""





(while holding continues, whole display is cleared)
+CDEV: 1,"RADIOLINJA"


(operator name comes to the display)

The start of the previous example could go as follows when MT has already been powered on but is waiting for the PIN:

AT+CMEE=2;+CREG=1



(use verbose <err> values; report registration)
OK

AT+CPAS






(query MT status)
+CPAS: 0





(MT is ready to receive commands)
OK

AT+CPIN?





(is MT asking passwords?)
+CPIN: SIM PIN




(yes, SIM PIN required)
AT+CPIN="4321"

OK







(correct PIN)
One of the most regular operations done through the MT user interface is phonebook control. To lessen the workload of the TE, some direct commands for phonebook reading and writing are practical. Command Select Phonebook Memory Storage +CPBS query version returns supported phonebook memories, read version returns current settings, and set version selects the memory. For GSM, the normal storages are SIM, MT and TA.

Read Phonebook Entries (+CPBR) can be used to read either one or many phonebook locations at the same time. A regular phonebook entry consists of three elements: memory index number, the phone number and its alphanumeric equivalent given by the user. Query version of this returns supported index values of the selected memory, and the maximum lengths of the number and alphanumeric elements. The query version of the Write Phonebook Entry command (+CPBW) is similar, but the action version sets or clears an entry in the phonebook. Find Phonebook Entries (+CPBF) can be used to search alphanumeric entries starting with specific string. An example where the whole phonebook of the MT is read, index number four is cleared, and number three is written:

AT+CPBS=?

+CPBS: ("ME","SM")



(MT and SIM have phonebooks)
OK

AT+CPBS="ME"




(select MT memory)
OK

AT+CPBR=?





(read index range and element lengths)
+CPBR: (1‑99),30,30

OK

AT+CPBR=1,99




(read all entries but only the ones set are returned)
+CPBR: 1,"931123456",129,"Ilkka"

+CPBR: 2,"9501234567",129,""

+CPBR: 4,"901234567",129,"Hesari"

OK

AT+CPBW=4;+CPBW=3,"921123456",,"TS" (clear index 4 and write index 3)
OK
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