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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.  
Active alarm: An alarm which has an alarm state that has been raised, but not cleared.

Alarm: Persistent indication of a fault.
Alarm code: A code that identifies a specific alarm. The alarm code set is a subset of the return code set. The alarm codes are listed in Annex A.

Alarm state: A condition or state in the existence of an alarm. Alarm states are raised and cleared.

ASCII character: A character forming part of the International Reference Version  of the 7-bit character set defined in ISO/IEC 646:1991

Calibrate: Exercise the antenna drive unit over its entire range of travel to ensure fault-free operation and synchronise the measured and actual beam tilt of the antenna

Configuration data: A stored table or function defining the relationship between the physical position of the drive and electrical beam-tilt

Device type:  See section 4.7 in [3].

Elementary Procedure: The RETAP protocol consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of interaction between the primary device (Node B) and the secondary devices (RET devices).

An EP consists of an initiating message and possibly a response message.

Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success or failure).

-
Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:

Successful

-
A signalling message explicitly indicates that the elementary procedure has been successfully completed with the receipt of the response.

Unsuccessful

-
A signalling message explicitly indicates that the EP failed.

Class 2 EPs are considered always successful.

Error: Deviation of a system from normal operation.

Fault: Lasting error condition.

Little-endian: The order of transmission in which the least-significant octets of a multi-octet representation of a number are transmitted first. Little endian only applies to binary integer representations.

Return code: A 1-octet enumerated response message to an initiating message.

Tilt (also downtilt, tilt angle, beamtilt): 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. An antenna has separate values for electrical and mechanical tilt. The mechanical tilt is fixed by the geometry of the installation. In this TS the tilt referred to is always the electrical tilt unless otherwise stated
-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

6.2
General Procedure Handling

All procedures are blocking i.e. no new initiation messages will have to be executed before a response message has been delivered as result of the previously initiated procedure.

The Reset Software procedure shall always be handled in all states and never be blocked.
6.2.n Alarms

When a fault is detected, the corresponding alarm state shall be changed to state raised by the secondary device. When the fault no longer exists, the corresponding alarm state shall be changed to state cleared by the secondary device. Alarm changes are reported through the AlarmIndication or AntennaAlarmIndication elementary procedures. Whenever an AlarmIndication or AntennaAlarmIndication elementary procedure message is transmitted, it shall contain all the alarm states changed that have not yet been reported as described in sections 6.6.5 and 6.7.6.

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 Alarm 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
	

	Boot Mode 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.


Table 6.3.2: Elementary procedure set for singe-antenna device type

	Command
	Requirement
	Comment

	Calibrate
	mandatory
	

	Send Configuration Data
	mandatory
	

	Set Tilt
	mandatory
	

	Get Tilt
	mandatory
	

	Alarm Indication
	mandatory
	


Table 6.3.3: Elementary procedure set for multiple-antenna device type

	Command
	Requirement
	Comment

	Antenna Calibrate
	mandatory
	

	Antenna Set Tilt
	mandatory
	

	Antenna Get Tilt
	mandatory
	

	Antenna Set Data
	mandatory
	

	Antenna Get Data
	mandatory
	

	Antenna Alarm Indication
	mandatory
	

	Antenna Clear Active Alarms
	mandatory
	

	Antenna Get Error Status
	mandatory
	

	Antenna Get Number Of Antennas
	mandatory
	


-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

6.5.2
Get Alarm Status

Table 6.5.2.1: Elementary Procedure Get Alarm Status

	Name:

GetAlarmStatus

	Code:

0x04
	Issued by:

Primary device
	Procedure class:

1
	Download operation:

No
	Download boot mode:

Mandatory


Table 6.5.2.2: Initiating Message Parameters for Get Alarm Status
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Description:

On receipt of the initiating message the secondary device reports the alarm codes of  the active alarms.

Initiating message data format:

No data carried.

Response message data format:

<OK><ReturnCode1>…<ReturnCodeN>

Response message data format upon error:

<FAIL><ReturnCode1><ReturnCode2>…<ReturnCodeN>

Applicable return codes:

ActuatorDetectionFail, ActuatorJamPermanent, ActuatorJamTemporary, EEPROMError, FlashEraseError, FlashError, NotCalibrated, NotScaled, OtherHardwareError, OtherSoftwareError, PositionLost, RAMError, UARTError, Busy, DataError, DeviceDisabled, UnknownParameter, WorkingSoftwareMissing, DownloadInProgress

NOTE1:
ActuatorDetectionFail, ActuatorJamPermanent, ActuatorJamTemporary, EEPROMError, FlashEraseError, FlashError, NotCalibrated, NotScaled, OtherHardwareError, OtherSoftwareError, PositionLost, RAMError, UARTError WorkingSoftwareMissing may be part of OK response message

NOTE2:
Busy, DataError, DeviceDisabled, UnknownParameter, OtherHardwareError, OtherSoftwareError, FlashError, RAMError, UARTError, DownloadInProgress may be part of FAIL response message.

-----------------------------------------------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
	Download operation:

No
	Download boot mode:

Optional


Table 6.5.6.2: Initiating Message Parameters for Self Test
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


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 up to <FFS> degrees.

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.

Initiating message data format:

No data carried.

Response message data format:

<OK><ReturnCode1>…<ReturnCodeN>

Response message data format upon error:

<FAIL><ReturnCode1>…<ReturnCodeN>

Applicable return codes:

ActuatorDetectionFail, ActuatorJamPermanent, ActuatorJamTemporary, Busy, DataError, DeviceDisabled, EEPROMError, FlashError, NotCalibrated, NotScaled, OtherHardwareError, OtherSoftwareError, PositionLost, RAMError, UARTError, WorkingSoftwareMissing, DownloadInProgress.

NOTE1:
Only Busy, DataError, DeviceDisabled, EEPROMError, FlashError, OtherHardwareError, OtherSoftwareError, RAMError, UARTError, WorkingSoftwareMissing, DownloadInProgress may be return codes in the fail response message.

-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

6.6.5
Alarm Indication
Table 6.6.5.1: Elementary Procedure Alarm Indication
	Name:

AlarmIndication

	Code:

0x07
	Issued by:

Secondary device
	Procedure class:

2
	Download operation:

Yes
	Download boot mode:

Mandatory


Table 6.6.5.2: Initiating Message Parameters for Alarm Indication
	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
Description:

The secondary device uses this procedure to report alarm state changes to the primary device. This procedure shall only be performed if the secondary has performed an AlarmSubscribe procedure since its latest reset.

For each alarm, the current alarm state and alarm code shall be reported if and only if any change in its state has occurred during the period of time since the last reported state. An AlarmIndication procedure shall be performed if at least one alarm shall be reported. The first AlarmIndication procedure after the AlarmSubscribe procedure shall report the active alarm states.
Alarm state changes are considered as reported at the time the message is passed to the transport layer.


Initiating message data format:

<ReturnCode1><StateFlag1>…<ReturnCodeN><StateFlagN>
State flag = 0 represents alarm state cleared.

State flag = 1 represents alarm state raised.
-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

6.7.6
Antenna Alarm Indication
Table 6.7.6.1: Elementary Procedure Antenna Alarm Indication
	Name:

AntennaAlarmIndication

	Code:

0x85
	Issued by:

Secondary device
	Procedure class:

2
	Download operation:

Yes
	Download boot mode:

Mandatory


Table 6.7.6.2: Initiating Message Parameters for Antenna Alarm Indication
	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
Description:

The multi-antenna secondary device uses this procedure to report antenna alarm state changes to the primary device. This procedure shall only be performed if the secondary has performed an AlarmSubscribe procedure since its latest reset. Multi-antenna devices shall use this AntennaAlarmIndication procedure only for multi-antenna specific alarms and the AlarmIndication procedure in subclause 6.6.5 for the other alarms.
For each alarm, the current alarm state and alarm code shall be reported if and only if any change in its state has occurred during the period of time since the last reported state. An AntennaAlarmIndication procedure shall be performed if at least one alarm shall be reported. The first AntennaAlarmIndication procedure after the AlarmSubscribe procedure shall report the active alarm states.
Alarm state changes are considered as reported at the time the message is passed to the transport layer.
Initiating message data format:

<antenna number><ReturnCode1><StateFlag1>…<ReturnCodeN><StateFlagN>

State flag = 0 represents alarm state cleared.

State flag = 1 represents alarm state raised.

-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

6.7.8
Antenna Get Alarm Status

Table 6.5.2.1: Elementary Procedure Antenna Get Alarm Status

	Name:

AntennaGetAlarmStatus

	Code:

0x87
	Issued by:

Primary device
	Procedure class:

1
	Download operation:

No
	Download boot mode:

No


Table 6.5.2.2: Initiating Message Parameters for Get Alarm Status
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Description:

On receipt of the initiating message the secondary device reports the alarm codes of the active alarms for the addressed antenna.

Initiating message data format:

No data carried.

Response message data format:

<antenna number><OK><ReturnCode1>…<ReturnCodeN>

Response message data format upon error:

<antenna number><FAIL><ReturnCode1><ReturnCode2>…<ReturnCodeN>

Applicable return codes:

ActuatorDetectionFail, ActuatorJamPermanent, ActuatorJamTemporary, EEPROMError, FlashEraseError, FlashError, NotCalibrated, NotScaled, OtherHardwareError, OtherSoftwareError, PositionLost, RAMError, UARTError, Busy, DataError, DeviceDisabled, UnknownParameter, WorkingSoftwareMissing, DownloadInProgress

NOTE1:
ActuatorDetectionFail, ActuatorJamPermanent, ActuatorJamTemporary, EEPROMError, FlashEraseError, FlashError, NotCalibrated, NotScaled, OtherHardwareError, OtherSoftwareError, PositionLost, RAMError, UARTError WorkingSoftwareMissing may be part of OK response message

NOTE2:
Busy, DataError, DeviceDisabled, UnknownParameter, OtherHardwareError, OtherSoftwareError, FlashError, RAMError, UARTError, DownloadInProgress may be part of FAIL response message.

-----------------------------------------------NEXT CHANGED SECTION--------------------------------------------

Annex D (informative):
Overview of elementary procedures

Table D.1: Elementary Procedures and Procedure Codes

	Elementary Procedure
	Procedure Code
	Issued by
	Download boot mode operation

	Common Procedure Set
	
	
	

	(Reserved)
	0x01
	
	

	Reset Software
	0x03
	primary device
	mandatory

	Get Alarm Status
	0x04
	primary device
	mandatory

	Get Information
	0x05
	primary device
	mandatory

	Clear Active Alarms
	0x06
	primary device
	mandatory

	Read User Data
	0x10
	primary device
	optional

	Write User Data
	0x11
	primary device
	optional

	Alarm Subscribe
	0x12
	primary device
	mandatory

	Self Test
	0x0A
	primary device
	optional

	Set Device Data
	0x0E
	primary device
	optional

	Get Device Data
	0x0F
	primary device
	optional

	Boot Mode Start
	0x40
	primary device
	mandatory

	Download Application
	0x41
	primary device
	mandatory

	Download End
	0x42
	primary device
	mandatory

	Single-Antenna Procedure Set
	
	
	

	Calibrate
	0x31
	primary device
	optional

	Send Configuration Data
	0x32
	primary device
	optional

	Set Tilt
	0x33
	primary device
	optional

	Get Tilt
	0x34
	primary device
	optional

	Alarm Indication
	0x07
	secondary device
	mandatory

	Multi-Antenna Procedure Set
	
	
	

	Antenna Calibrate
	0x80
	primary device
	optional

	Antenna SetTilt
	0x81
	primary device
	optional

	Antenna GetTilt
	0x82
	primary device
	optional

	Antenna SetData
	0x83
	primary device
	optional

	Antenna GetData
	0x84
	primary device
	optional

	Antenna Alarm Indication
	0x85
	secondary device
	mandatory

	Antenna Get Alarm Status
	0x87
	primary device
	no


NOTE:
The notion mandatory 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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