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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
	

	Get Error Status
	mandatory
	

	Get Information
	mandatory
	

	Clear Active Alarms
	mandatory
	

	Alarm Subscribe 
	mandatory
	

	Read User Data
	mandatory
	

	Write User Data
	mandatory
	

	Self Test
	mandatory
	

	Set Device Data
	mandatory
	

	Get Device Data
	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.


_______________________________NEXT CHANGED SECTION________________________________
6.4
Description of elementary procedures

Table 6.4.1: Description of elementary procedures

	Name:

The name used to refer to the elementary procedure

	Code:

The code is defined here. All other code references are informative
	Issued by:

Primary device or secondary device
	Procedure class:

Class 1 or Class 2
	DownloadMode state:

Defines whether the procedure shall be supported in the DownloadMode state.
	



Table 6.4.2: Initiating message parameters
	Number
	Length
	Type
	Description

	
	
	
	


Description:

Describes the purpose of the elementary procedure.

Initiating message data format:

Describes the initiating message parameter order.

Response message data format:

Describes the response message data parameter order in case of procedure success.

Response message data format upon error:

Describes the response message data parameter order in case of procedure failure.

Applicable return codes:

Lists all allowed return codes for the procedure.

6.5
Common elementary procedures

6.5.1
Reset Software

Table 6.5.1.1: Elementary procedure Reset Software

	Name:

ResetSoftware

	Code:

0x03
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
Yes
	



Table 6.5.1.2: Initiating message parameters for Reset Software
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.5.2
Get Error Status

Table 6.5.2.1: Elementary procedure Get Error Status

	Name:

GetErrorStatus

	Code:

0x04
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.2.2: Initiating message parameters for Get Error Status
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.5.3
Get Information

Table 6.5.3.1: Elementary procedure Get Information

	Name:

GetInformation

	Code:

0x05
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
Yes
	



Table 6.5.3.2: Initiating message parameters for Get Information
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Description:

_______________________________NEXT CHANGED SECTION________________________________

6.5.4
Clear Active Alarms

Table 6.5.4.1: Elementary procedure Clear Active Alarms

	Name:

ClearActiveAlarms

	Code:

0x06
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.4.2: Initiating message parameters for Clear Active Alarms
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.5.5
Alarm Subscribe

Table 6.5.5.1: Elementary procedure Alarm Subscribe

	Name:

AlarmSubscribe

	Code:

0x12
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.5.2: Initiating pessage parameters for Alarm Subscribe
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

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
	



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

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.5.7
Set Device Data

Table 6.5.7.1: Elementary procedure Set Device Data

	Name:

SetDeviceData

	Code:

0x0E
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.7.2: Initiating message parameters for Set Device Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Hexadecimal
	Field number, see annex B

	2
	See annex B
	See annex B
	Data to write


_______________________________NEXT CHANGED SECTION________________________________

6.5.8
Get Device Data

Table 6.5.8.1: Elementary procedure Get Device Data

	Name:

GetDeviceData

	Code:

0x0F
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.8.2: Initiating message parameters for Get Device Data
	Number
	Length
	Type
	Description

	i
	1 octet
	Hexadecimal
	Field number; see annex B


i = 1 … N

_______________________________NEXT CHANGED SECTION________________________________

6.5.9
Read User Data

Table 6.5.9.1: Elementary procedure Read User Data

	Name:

ReadUserData

	Code:

0x10
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.2.9.2: Initiating message parameters for Read User Data
	Number
	Length
	Type
	Description

	1
	2 octets
	Integer
	Memory offset

	2
	1 octet
	Integer
	Number of octets to read


_______________________________NEXT CHANGED SECTION________________________________

6.5.10
Write User Data

Table 6.5.10.1: Elementary procedure Write User Data

	Name:

WriteUserData

	Code:

0x11
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.10.2: Initiating message parameters for Write User Data
	Number
	Length
	Type
	Description

	1
	2 octets
	Integer
	Memory offset

	2
	1 octet
	Integer
	Number of octets to write

	3
	Message specific, given by parameter 2
	Octets
	Data to write


_______________________________NEXT CHANGED SECTION________________________________

6.5.11
Download Start

Table 6.5.11.1: Elementary procedure Download Start

	Name:

DownloadStart

	Code:

0x40
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
Yes
	



Table 6.5.11.2: Initiating message parameters for Download Start
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Description:

On receipt of this initiating message the software download process shall be initiated.  Following transition to the DownloadMode state, the secondary device sends <OK>. Previous subscription of alarms by use of the AlarmSubscribe procedure is cancelled. Non-volatile memory in the secondary device may be erased after this procedure is completed.

Initiating message data format:

No data carried.

Response message data format:

<OK>
Response message data format upon error:

<FAIL><ReturnCode 1>…<ReturnCode N>

Applicable return codes:

Busy, FlashEraseError, OtherHardwareError, OtherSoftwareError, RAMError, UARTError

6.5.12
Download Application

Table 6.2.12.1: Elementary procedure Download Application

	Name:

DownloadApplication

	Code:

0x41
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
Yes
	



Table 6.2.12.2: Initiating message parameters for Download Application
	Number
	Length
	Type
	Description

	None
	Vendor specific
	Vendor specific
	Software data


Description:

Repeated use of this elementary procedure transfers software data from the primary device to the secondary device.

Initiating message data format:

<octet 1><octet 2>…<octet N>

Response message data format:

<OK>

Response message data format upon error:

<FAIL><ReturnCode 1>…<ReturnCode N>

Applicable return codes:

Busy, ChecksumError, DataError, EEPROMError, FlashEraseError, FlashError, OtherHardwareError, OtherSoftwareError, RAMError, UARTError, UnknownProcedure, InvalidSoftware, TooMuchData

NOTE1:
UnknownProcedure may not be returned in boot mode.

6.5.13
Download End

Table 6.5.13.1: Elementary procedure Download End

	Name:

DownloadEnd

	Code:

0x42
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
Yes
	



Table 6.5.13.2: Initiating message parameters for Download End
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Description:

This elementary procedure signals the end of a multi-message data transfer to the secondary device. The secondary device responds after verifying the received data. ,The secondary device shall reset autonomously after completion of the layer 2 response and activate the new application software.

Initiating message data format:

No data carried.

Response message data format:

<OK>

Response message data format upon error:

<FAIL><ReturnCode 1>…<ReturnCode N>

Applicable return codes:

Busy, ChecksumError, EEPROMError, FlashEraseError, FlashError, OtherHardwareError, OtherSoftwareError, RAMError, UARTError, UnknownProcedure, WorkingSoftwareMissing, InvalidSoftware, TooMuchData

NOTE1:
UnknownProcedure may not be returned during software download.

6.6
Single-antenna elementary procedures

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
	



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

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.6.2
Send Configuration Data

Table 6.6.2.1: Elementary procedure Send Configuration Data

	Name:

SendConfigurationData

	Code:

0x32
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.6.2.2: Initiating message parameters for Send Configuration Data
	Number
	Length
	Type
	Description

	1
	Vendor specific; Maximum of 70 octets
	Vendor specific
	Configuration data


_______________________________NEXT CHANGED SECTION________________________________

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
	



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

	1
	2 octets
	16 bit signed little-endian
	Tilt value


_______________________________NEXT CHANGED SECTION________________________________

6.6.4
Get Tilt

Table 6.6.4.1: Elementary procedure Get Tilt

	Name:

GetTilt

	Code:

0x34
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.6.4.2: Initiating message parameters for Get Tilt
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.6.5
Alarm

Table 6.6.5.1: Elementary procedure Alarm

	Name:

Alarm

	Code:

0x07
	Issued by:

Secondary device
	Procedure class:

2
	DownloadMode state:
No
	



Table 6.6.5.2: Initiating message parameters for Alarm
	Number
	Length
	Type
	Description

	2 i – 1
	1 octet
	Hexadecimal
	Return code i; see annex A

	2 I
	1 octet
	Hexadecimal
	State flag i


i = 1 … N

_______________________________NEXT CHANGED SECTION________________________________

6.7
Multi-antenna elementary procedures

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
	



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

	1
	1 octet
	Integer
	Antenna number


_______________________________NEXT CHANGED SECTION________________________________

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
	



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

	1
	1 octet
	Integer
	Antenna number

	2
	2 octets
	16-bit signed little-endian
	Tilt value


Description:

_______________________________NEXT CHANGED SECTION________________________________

6.7.3
Antenna Get Tilt

Table 6.7.3.1: Elementary procedure Antenna Get Tilt

	Name:

AntennaGetTilt

	Code:

0x82
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.7.3.2: Initiating message parameters for Antenna Get Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Integer
	Antenna number


_______________________________NEXT CHANGED SECTION________________________________

6.7.4
Antenna Set Data

Table 6.7.4.1: Elementary procedure Antenna Set Data

	Name:

AntennaSetData

	Code:

0x83
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.7.4.2: Initiating message parameters for Antenna Set Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Integer
	Antenna number

	2
	1 octet
	Hexadecimal
	Field number; see annex B

	3
	See annex B
	See annex B
	Data to write


_______________________________NEXT CHANGED SECTION________________________________

6.7.5
Antenna Get Data

Table 6.7.5.1: Elementary procedure Antenna Get Data

	Name:

AntennaGetData

	Code:

0x84
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.7.5.2: Initiating message parameters for Antenna Get Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Integer
	Antenna number

	–i
	1 octet
	Hexadecimal
	Field number to read; see annex B


i = 1 … N

_______________________________NEXT CHANGED SECTION________________________________

6.7.6
Antenna Alarm

Table 6.7.6.1: Elementary procedure Antenna Alarm

	Name:

AntennaAlarm

	Code:

0x85
	Issued by:

Secondary device
	Procedure class:

2
	DownloadMode state:
No
	



Table 6.7.6.2: Initiating message parameters for Antenna Alarm
	Number
	Length
	Type
	Description

	1
	1 octet
	Integer
	Antenna number

	2 i – 1
	1 octet
	Hexadecimal
	Return code i; see annex A

	2 i
	1 octet
	Hexadecimal
	State flag i


i = 1 … N

_______________________________NEXT CHANGED SECTION________________________________

6.7.7
Antenna Clear Active Alarms

Table 6.7.7.1: Elementary procedure Clear Antenna Alarms

	Name:

AntennaClearActiveAlarms

	Code:

0x86
	Issued by:

Secondary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.7.6.2: Initiating message parameters for ClearAntenna Alarm
	Number
	Length
	Type
	Description

	1
	1 octet
	Integer
	Antenna number


_______________________________NEXT CHANGED SECTION________________________________

6.7.8
Antenna Get Error Status

Table 6.5.2.1: Elementary procedure Antenna Get Error Status

	Name:

AntennaGetErrorStatus

	Code:

0x87
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.5.2.2: Initiating message parameters for Get Error Status
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


_______________________________NEXT CHANGED SECTION________________________________

6.7.9
Antenna Get Number Of Antennas

Table 6.7.5.1: Elementary procedure Antenna Get Number Of Antennas

	Name:

AntennaGetNumberOfAntennas

	Code:

0x88
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:
No
	



Table 6.7.5.2: Initiating message parameters for Antenna Get Data
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


7
Unknown elementary procedures

If a secondary device in the OperatingMode state is receiving a correct procedure message with a procedure code not known it shall respond with a failure message stating “UnknownProcedure” as the cause of failure.


Response message data format:

<FAIL><ReturnCode for UnknownProcedure>

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
	

	0x01
	Actuator Detection Fail
	Signals from the actuator are detected but are abnormal, for example due to failed calibration.
	X
	
	

	0x02
	Actuator Jam Permanent
	Actuator cannot be moved permanently.
	X
	
	

	0x03
	Actuator Jam Temporary
	Actuator jam has been detected. No movement was detected in response to the normal stimulus.
	X
	
	

	0x04
	Block Number Sequence Error
	Used in combination with software download; block number sequence is wrong.
	
	
	

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

	0x06
	Checksum Error
	Used in combination with software download; checksum incorrect.
	
	
	

	0x07
	Procedure Sequence Error
	Used in combination with software download; procedure sequence is not permitted, e.g. a SetTilt procedure is received during software update sequence.
	
	
	

	0x08
	Data Error
	RET AP data fault, e.g. length of data is inconsistent with length fields.
	
	
	

	0x09
	Device Disabled
	Device is in logical Disabled state and cannot execute Set procedures.
	
	
	

	0x0A
	EEPROM Error
	EEPROM error detected
	X
	X
	

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

	0x0C
	Flash Erase Error
	Used in combination with software download; indicates error when erasing flash memory.
	X
	X
	

	0x0D
	Flash Error 
	Used in combination with software download; indicates error when writing to flash memory.
	X
	X
	

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

	0x0F
	Not Scaled
	No setup table has been stored in the device.
	X
	
	

	0x11
	Other Hardware Error
	Any hardware error which cannot be classified.
	X
	X
	

	0x12
	Other Software Error
	Any software error which cannot be classified.
	X
	X
	

	0x13
	Out of Range
	A given parameter (e.g. tilt value or memory offset) is out of range.
	
	
	

	0x14
	Position Lost
	RET controller is unable to return a correct position value, for example there was a power failure while a SetTilt procedure was being executed.
	X
	
	

	0x15
	RAM Error 
	An error was detected in reading data to/from RAM
	X
	X
	

	0x16
	Segment Number Sequence Error
	Used in combination with software download; block sequence number is wrong.
	
	
	

	0x17
	UART Error
	Hardware specific. This error may be sent after recovery from a temporary error which has prevented the sending or receiving of data.
	X
	X
	

	0x19
	Unknown Procedure 
	Received procedure is not defined in the 3GPP release version
	
	X
	

	0x1D
	Read Only
	Used in combination with SetDeviceData procedure when the device parameter cannot be changed
	
	X
	

	0x1E
	Unknown Parameter
	Specified parameter is not supported for the used procedure. Used as a response to SetDeviceData if an attempt is made to set an unsupported field
	
	
	

	0x1F
	Unknown Antenna Number
	Specified antenna number for mulit-antenna devices is not supported
	
	
	

	0x20
	Too Much Data
	More data received during software download than can be stored
	
	X
	

	0x21
	Working Software Missing
	Application code is missing or broken. The unit is in DownloadMode state and may be supporting a limited set of commands. Returned upon unknown procedure when in DownloadMode state.
	X
	
	

	0x22
	Invalid Software
	Application code being downloaded is detected to be of wrong type. Download of the application code will not be permitted.
	
	X
	

	0x23
	Download In Progress
	Used instead of UnknownProcedure during software download as response to all commands not supported in boot mode. May also be useful for one physical unit co-siting of several logical units to indicate that other logical units cannot be operated until software download has finished.
	
	X
	


_______________________________NEXT CHANGED SECTION________________________________

Annex C (normative):
Procedure sequence for download of software to a secondary device
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Figure C.1: Procedure sequence for Software Download .
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 Error 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

	Set Device Data
	0x0E
	primary device
	no

	Get Device Data
	0x0F
	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
	
	
	

	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
	0x07
	secondary device
	no

	Multi-Antenna Procedure Set
	
	
	

	Antenna Calibrate
	0x80
	primary device
	no

	Antenna SetTilt
	0x81
	primary device
	no

	Antenna GetTilt
	0x82
	primary device
	no

	Antenna SetData
	0x83
	primary device
	no

	Antenna GetData
	0x84
	primary device
	no

	Antenna Alarm
	0x85
	secondary device
	no


NOTE:
The notion “yes” in the DownloadMode state column indicates that the listed procedures are mandatory if the DownloadMode state can be entered by the secondary device.
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