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6.3
Overview of elementary procedures

The set of elementary procedures for RET antenna control provides procedure-oriented instructions. An overview of the procedures is given in annex D. Table 6.3.1 lists all common elementary procedures described in section 6.5. Table 6.3.2 lists all elementary procedures specific for single-antenna device types described in section 6.6. Table 6.3.3 lists all elementary procedures specific for multi-antenna device types described in section 6.7. Section 6.4 describes how to interpret the elementary procedure definitions in sections 6.5 to 6.7.

Some elementary procedures shall be performed in sequence as described in Annex C for the software download.

Table 6.3.1: Common elementary procedure set for all device types

	Command
	Requirement
	Comment

	Reset Software
	mandatory
	

	GetAlarm Status
	mandatory
	

	Get Information
	mandatory
	

	Clear Active Alarms
	mandatory
	

	Alarm Subscribe 
	mandatory
	

	Read User Data
	mandatory
	

	Write User Data
	mandatory
	

	Self Test
	mandatory
	

	Progress Request
	mandatory
	

	Download Start
	optional
	This procedure is mandatory if the software download feature is supported.

	Download Application
	optional
	This procedure is mandatory if the software download feature is supported.

	Download End
	optional
	This procedure is mandatory if the software download feature is supported.


6.5.6
Self Test

Table 6.5.6.1: Elementary procedure Self Test

	Name:

SelfTest

	Code:

0x0A
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

High


Table 6.5.6.2: Initiating message parameters and format for Self Test
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Table 6.5.6.3: Response message parameters and format for Self Test
	Number
	Length
	Type
	Description

	1
	1 octet
	ReturnCode
	Return code OK

	i + 1
	1 octet
	AlarmCode
	Alarm code for fault i detected during self test.


i = 1 … N

Description:

On receipt of the initiating message the secondary device executes a test procedure which may include a check of physical and processor functions. The specific tests to be performed are implementation specific, and may include the movement of the adjuster, which shall not exceed +-5% of total available tilting range starting from the current adjuster position.
The response message of the secondary device on the procedure provides information on detected faults or, if no fault is detected, with confidence that the operation of the device is normal in all respects.

During the test the operational parameters of the device shall not change beyond operationally acceptable limits and on completion all parameters shall be returned to their initial values.

In the normal response message, in which the self test was executed successfully, the return codes are set to report possible detected faults during the self test. If no faults are detected, this shall be signalled by no return codes following <OK>.

In the case of a failure response message, the self test could not be executed and the return code relates to the inability of the device to perform the requested self-test operation.
The procedure Progress Request can be issued from the primary before this procedure is completed, thus must the procedure Progress Request be able to be executed in parallel with this procedure. 
Table 6.5.6.4: Return codes for Self Test
	OK
	FAIL
	Comment

	All return codes marked as alarms in Annex A.
	FormatError

Busy

WorkingSoftwareMissing

NotCalibrated

NotScaled
	


6.5.x
Progress Request

Table 6.5.x.1: Elementary procedure Progress Request
	Name:

ProgressRequest

	Code:

0x0B
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.5.x.2: Initiating message parameters and format for Progress Request
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Table 6.5.x.3: Response message parameters and format for Progress Request
	Number
	Length
	Type
	Description

	1
	1 octet
	ReturnCode
	Return code OK

	2
	1 octet
	Unsigned integer
	Procedure code for the progress reported procedure e.g. Set Tilt.

	3
	1 octet
	Unsigned integer
	Reported progress given as a percentage value.


Description:

This procedure is used to report to the primary the progress of time consuming procedures e.g. Set Tilt, Calibrate, Self Test etc. It is stated in the procedure description for those procedures that allows the Progress Request procedure to be executed in parallel. 
On receipt of the initiating message the secondary device responds with the progress for the ongoing procedure given as a percentage value of 0-100% of the total estimated time for the reported procedure. 
If this procedure is initiated before the time consuming procedure is started, the sequence is initiated in the wrong order and the return code to be used is InvalidProcedureSequence.
Table 6.5.x.4: Return codes for Progress Request
	OK
	FAIL
	Comment

	
	FormatError

Busy

WorkingSoftwareMissing

InvalidProcedureSequence 
	


6.6.1
Calibrate

Table 6.6.1.1: Elementary procedure Calibrate

	Name:

Calibrate

	Code:

0x31
	Issued by:

Primary Device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

High


Table 6.6.1.2: Initiating message parameters and format for Calibrate
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Table 6.6.1.3: Response message parameters and format for Calibrate 
	Number
	Length
	Type
	Description

	1
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall perform a calibration of the RET antenna where the actuator is driven through its whole tilt range.

The response time to this Calibrate procedure shall be less than 4 minutes.
The procedure Progress Request can be issued from the primary before this procedure is completed, thus must the procedure Progress Request be able to be executed in parallel with this procedure.
Table 6.6.1.4: Return codes for Calibrate
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

MotorJam

ActuatorJam

NotConfigured

UnsupportedProcedure
	


6.6.3
Set Tilt

Table 6.6.3.1: Elementary procedure Set Tilt

	Name:

SetTilt

	Code:

0x33
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

High


Table 6.6.3.2: Initiating message parameters and format for Set Tilt
	Number
	Length
	Type
	Description

	1
	2 octets
	Signed integer
	Tilt value


Table 6.6.3.3: Response message parameters and format for Set Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall set the electrical tilt in increments of 0.1°. The electrical tilt value describes the elevation angle between the direction orthogonal to the antenna element axis and the maximum of its main beam in the elevation plane. A positive electrical tilt angle means that the antenna beam is directed below the direction orthogonal to the antenna axis.
The secondary device shall respond to the initiating message in less than 2 minutes.

The value of parameter 1 is 10 times the tilt in degrees.
The procedure Progress Request can be issued from the primary before this procedure is completed, thus must the procedure Progress Request be able to be executed in parallel with this procedure.
Table 6.6.3.4: Return codes for Set Tilt
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

MotorJam

ActuatorJam

NotConfigured

NotCalibrated

OutOfRange

UnsupportedProcedure
	


6.7.1
Antenna Calibrate

Table 6.7.1.1: Elementary procedure Antenna Calibrate

	Name:

AntennaCalibrate

	Code:

0x80
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

High


Table 6.7.1.2: Initiating message parameters and format for Antenna Calibrate
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Antenna number


Table 6.7.1.3: Response message parameters and format for Antenna Calibrate 
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Antenna number

	2
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall perform a calibration of the antenna addressed by the antenna number. During calibration the actuator is driven through the whole tilt range of the antenna.

The response time to this Antenna Calibrate procedure shall be less than 4 minutes.
The procedure Progress Request can be issued from the primary before this procedure is completed, thus must the procedure Progress Request be able to be executed in parallel with this procedure.
Table 6.7.1.4: Return codes for Antenna Calibrate
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

MotorJam

ActuatorJam

NotConfigured

UnsupportedProcedure
	If the addressed antenna is not existing, FormatError is returned.


6.7.2
Antenna Set Tilt

Table 6.7.2.1: Elementary procedure Antenna Set Tilt

	Name:

AntennaSetTilt

	Code:

0x81
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

High


Table 6.7.2.2: Initiating message parameters and format for Antenna Set Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Signed integer
	Antenna number

	2
	2 octets
	Signed integer
	Tilt value


Table 6.7.2.3: Response message parameters and format for Antenna Set Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Antenna number

	2
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall set the electrical tilt of the antenna addressed by the antenna number in increments of 0.1°. The electrical tilt value describes the elevation angle between the direction orthogonal to the antenna element axis and the maximum of its main beam in the elevation plane. A positive electrical tilt angle means that the antenna beam is directed below the direction orthogonal to the antenna axis.

The secondary device shall respond to the initiating message in less than 2 minutes.

The format of the value of parameter 2 is given in section 6.6.3.
The procedure Progress Request can be issued from the primary before this procedure is completed, thus must the procedure Progress Request be able to be executed in parallel with this procedure.
Table 6.7.2.4: Return codes for Antenna Set Tilt
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

MotorJam

ActuatorJam

NotConfigured

NotCalibrated

OutOfRange

UnsupportedProcedure
	If the addressed antenna is not existing, FormatError is returned.


Annex A (normative):
Return Codes for secondary devices

Table A.1: Return Codes for Secondary Devices

	Code
	Meaning
	
	Alarm
	DownloadMode state

	0x00
	OK
	Normal response
	
	X

	0x02
	Motor Jam 
	Motor cannot move.
	X
	

	0x03
	ActuatorJam
	Actuator jam has been detected. No movement of the actuator, but movement of the motor was detected.
	X
	

	0x05
	Busy
	The device is busy and cannot respond until an activity is complete.
	
	

	0x06
	ChecksumError
	Checksum incorrect for otherwise valid data..
	
	

	0x0B
	FAIL
	Abnormal response. Indicates that a procedure has not been executed.
	
	X

	0x0E
	NotCalibrated
	The device has not completed a calibration operation, or calibration has been lost.
	X
	

	0x0F
	NotConfigured
	Actuator configuration datais missing.
	X
	

	0x11
	HardwareError
	Any hardware error which cannot be classified. May not be reported as an alarm until the fault is likely to be persistent.
	X
	X

	0x13
	OutOfRange
	A parameter given by an operator (e.g. tilt value or memory offset) is out of range.
	
	

	0x19
	UnknownProcedure 
	Received procedure code is not defined.
	
	X

	0x1D
	ReadOnly
	Invalid device data parameter usage.
	
	X

	0x1E
	UnknownParameter
	Specified parameter is not supported for the used procedure.
	
	X

	0x21
	WorkingSoftwareMissing
	The unit is inDownloadMode state. Returned upon unsupported procedure when in DownloadMode state.
	
	X

	0x22
	InvalidFileContent
	The data being downloaded is detected to be of wrong format or size.
	
	X

	0x24
	FormatError
	Responded if the procedure message is inconsistent or if an addressed field or antenna is invalid or the data parameter field length is inconsistent with the corresponding field length parameter.
	
	X

	0x25
	UnsupportedProcedure
	The procedure is optional and not supported or the procedure does not apply to this device type
	
	

	0x26
	InvalidProcedureSequence
	Responded to indicate that the procedure sequence as described in Annex C is expected but not experienced by the secondary device. 
The return code is also valid if a procedure sequence is not as described by the procedure description.
	
	

	0x27
	ActuatorInterference
	An actuator movement outside the control of the RET unit has been detected. Probable cause is manual interference.
	X
	


Annex D (informative):
Overview of elementary procedures

Table D.1: Elementary Procedures and Procedure Codes

	Elementary Procedure
	Procedure Code
	Issued by
	DownloadMode state 

	Common Procedure Set
	
	
	

	(Reserved)
	0x01
	
	

	Reset Software
	0x03
	primary device
	yes

	Get Alarm Status
	0x04
	primary device
	no

	Get Information
	0x05
	primary device
	yes

	Clear Active Alarms
	0x06
	primary device
	no

	Read User Data
	0x10
	primary device
	no

	Write User Data
	0x11
	primary device
	no

	Alarm Subscribe
	0x12
	primary device
	no

	Self Test
	0x0A
	primary device
	no

	Progress Request
	0x0B
	primary device
	no

	Download Start
	0x40
	primary device
	yes

	Download Application
	0x41
	primary device
	yes

	Download End
	0x42
	primary device
	yes

	Single-Antenna Procedure Set
	
	
	

	Set Device Data
	0x0E
	primary device
	no

	Get Device Data
	0x0F
	primary device
	no

	Calibrate
	0x31
	primary device
	no

	Send Configuration Data
	0x32
	primary device
	no

	Set Tilt
	0x33
	primary device
	no

	Get Tilt
	0x34
	primary device
	no

	Alarm Indication
	0x07
	secondary device
	no

	Multi-Antenna Procedure Set
	
	
	

	Antenna Calibrate
	0x80
	primary device
	no

	Antenna Send Configuration Data
	0x89
	primary device
	no

	Antenna Set Tilt
	0x81
	primary device
	no

	Antenna Get Tilt
	0x82
	primary device
	no

	Antenna Set Data
	0x83
	primary device
	no

	Antenna Get Data
	0x84
	primary device
	no

	Antenna Alarm Indication
	0x85
	secondary device
	no

	Antenna Clear Active Alarms
	0x86
	primary device
	no

	Antenna Get Alarm Status
	0x87
	primary device
	no

	Antenna Get Number of Antennas
	0x88
	primary device
	no


NOTE:
The notion yes in the download boot mode operation indicates that the listed procedures are mandatory if the download boot mode state can be entered by the secondary device.
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