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6.2.1
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 MultiAlarmIndication elementary procedures. Whenever an AlarmIndication or MultiAlarmIndication 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.

------------------------Unchanged section omitted---------------------

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

	Command
	Requirement
	Comment

	Multi Calibrate
	mandatory
	

	Multi Send Configuration Data
	mandatory
	

	Multi Set Tilt
	mandatory
	

	Multi Get Tilt
	mandatory
	

	Multi Set Device Data
	mandatory
	

	Multi Get Device Data
	mandatory
	

	Multi Alarm Indication
	mandatory
	

	Multi Clear Active Alarms
	mandatory
	

	Multi Get Alarm Status
	mandatory
	

	Get Number Of Multi
	mandatory
	


------------------------Unchanged section omitted---------------------
Table 6.4.6: Response message parameters and format for multi-antenna class 1 elementary procedures upon error
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code FAIL

	3
	1 octet
	ReturnCode
	Reason for failure


NOTE:
The response message in the elementary procedure GetNumberOfMulti, has the format given in table 6.4.5, although it is defined as a multi-antenna class 1 elementary procedure.
------------------------Unchanged section omitted---------------------

6.7
Multi-antenna elementary procedures

6.7.1
Multi Calibrate

Table 6.7.1.1: Elementary procedure Multi Calibrate

	Name:

MultiCalibrate

	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 Multi Calibrate
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number


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

	1
	1 octet
	Unsigned integer
	Multi 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 multi number. During calibration the actuator is driven through the whole tilt range of the antenna.

The response time to this Multi Calibrate procedure shall be less than 4 minutes.

Table 6.7.1.4: Return codes for Multi 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
Multi Set Tilt

Table 6.7.2.1: Elementary procedure Multi Set Tilt

	Name:

MultiSetTilt

	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 Multi Set Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Signed integer
	Multi number

	2
	2 octets
	Signed integer
	Tilt value


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

	1
	1 octet
	Unsigned integer
	Multi 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 Multi 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.

Table 6.7.2.4: Return codes for Multi Set Tilt
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

MotorJam

ActuatorJam

NotConfigured

NotCalibrated

OutOfRange

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


6.7.3
Multi Get Tilt

Table 6.7.3.1: Elementary procedure Multi Get Tilt

	Name:

MultiGetTilt

	Code:

0x82
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.3.2: Initiating message parameters and format for Multi Get Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned interger
	Multi number


Table 6.7.3.3: Response message parameters and format for Multi Get Tilt
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK

	3
	2 octets
	Signed integer
	Tilt value


Description:

On receipt of the initiating message the secondary device will return the current tilt value of the antenna addressed by the Multi number. 

The returned tilt value is in the format specified in section 6.6.3.

Table 6.7.3.4: Return codes for Multi Get Tilt
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

NotConfigured

NotCalibrated

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

HardwareError shall only be used if  error is detected in tilt detector.


6.7.4
Multi Set Device Data

Table 6.7.4.1: Elementary procedure Multi Set Device Data

	Name:

MultiSetDeviceData

	Code:

0x83
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.4.2: Initiating message parameters and format for Multi Set Device Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	Unsigned integer
	Field number; see annex B

	3
	See annex B
	See annex B
	Data to write


Table 6.7.4.3: Response message parameters and format for Multi Set Device Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall write the provided data for the antenna addressed by the Multi number into the fields optionally provided for configuration data and listed in annex B of this TS. If an attempt is made to write to fields which are not supported by a particular device no error is returned but the data for those fields is ignored. If an attempt is made to write to fields which are not supported for the addressed Multi the return code UnknownParameter is returned and the data for those fields is ignored.

Table 6.7.4.4: Return codes for Multi Set Device Data
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

ReadOnly

UnknownParameter

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


6.7.5
Multi Get Device Data

Table 6.7.5.1: Elementary procedure Multi Get Device Data

	Name:

MultiGetDeviceData

	Code:

0x84
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.5.2: Initiating message parameters and format for Multi Get Device Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	Unsigned integer
	Field number to read; see annex B


Table 6.7.5.3: Response message parameters and format for Multi Get Device Data 
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK

	3
	See annex B
	See annex B
	Field value


Description:

On receipt of the initiating message the secondary device shall return the data stored for the addressed Multi in the field for configuration data specified by the field number in the initiating message and listed in annex B of this TS.

Table 6.7.5.4: Return codes for Multi Get Device Data
	OK
	FAIL
	Comment

	
	FormatError

Busy

WorkingSoftwareMissing

UnsupportedProcedure

UnknownParameter
	If the addressed Multi is not existing, FormatError is returned.


6.7.6
Multi Alarm Indication

Table 6.7.6.1: Elementary procedure Multi Alarm Indication

	Name:

MultiAlarmIndication

	Code:

0x85
	Issued by:

Secondary device
	Procedure class:

2
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.6.2: Initiating message parameters and format for Multi Alarm Indication
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2 i – 1
	1 octet
	Unsigned integer
	Return code i; see annex A

	2 i 
	1 octet
	Unsigned integer
	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 MultiAlarmIndication 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. A MultiAlarmIndication procedure shall be performed if at least one alarm shall be reported. The first MultiAlarmIndication 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.

State flag = 0 represents alarm state cleared.

State flag = 1 represents alarm state raised.

6.7.7
Multi Clear Active Alarms

Table 6.7.7.1: Elementary procedure Multi Clear Active Alarms

	Name:

MultiClearActiveAlarms

	Code:

0x86
	Issued by:

Secondary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.7.2: Initiating message parameters and format for Multi Clear Active Alarms
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number


Table 6.7.7.3: Response message parameters and format for Multi Clear Active Alarms 
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall first clear all stored alarm information for the addressed Multi and then return a procedure response message.
Table 6.7.7.4: Return codes for Multi Clear Active Alarms
	OK
	FAIL
	Comment

	
	FormatError

Busy

WorkingSoftwareMissing

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


6.7.8
Multi Get Alarm Status

Table 6.7.8.1: Elementary procedure Multi Get Alarm Status

	Name:

MultiGetAlarmStatus

	Code:

0x87
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.8.2: Initiating message parameters and format for Multi Get Alarm Status
	Number
	Length
	Type
	Description

	1
	1 octet 
	Unsigned integer
	Multi number


Table 6.7.8.3: Response message parameters and format for Multi Get Alarm Status
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK

	i + 2
	1 octet
	AlarmCode
	Alarm code for error number i


i = 1 ... N

Description:

On receipt of the initiating message the secondary device shall report the alarm codes of the active alarms for the addressed Multi.

Table 6.7.8.4: Return codes for Multi Get Alarm Status
	OK
	FAIL
	Comment

	All return codes marked as used for alarms in Annex A
	FormatError

Busy

WorkingSoftwareMissing

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


6.7.9
Get Number Of Multi
Table 6.7.9.1: Elementary procedure Get Number Of Multi
	Name:

GetNumberOfMulti

	Code:

0x88
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.9.2: Initiating message parameters and format for Get Number Of Multi
	Number
	Length
	Type
	Description

	None
	0 octets
	None
	No data carried


Table 6.7.9.3: Response message parameters and format for Get Number Of Multi
	Number
	Length
	Type
	Description

	1
	1 octet
	ReturnCode
	Return code OK

	2
	1 octet
	Unsigned integer
	Number of Multi


Description:

On receipt of the initiating message the secondary device shall return the number of Multi it controls.

Table 6.7.9.4: Return codes for Get Number Of Multi
	OK
	FAIL
	Comment

	
	FormatError

Busy

WorkingSoftwareMissing

UnsupportedProcedure
	


6.7.10
Multi Send Configuration Data

Table 6.7.10.1: Elementary procedure Multi Send Configuration Data

	Name:

MultiSendConfigurationData

	Code:

0x89
	Issued by:

Primary device
	Procedure class:

1
	DownloadMode state:

No
	Power mode:

Low


Table 6.7.10.2: Initiating message parameters and format for Multi Send Configuration Data
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned Integer
	Multi number

	2
	≤ Max Data Transmit Length
	Vendor specific
	Configuration data


Table 6.7.10.3: Response message parameters and format for Multi Send Configuration Data 
	Number
	Length
	Type
	Description

	1
	1 octet
	Unsigned integer
	Multi number

	2
	1 octet
	ReturnCode
	Return code OK


Description:

On receipt of the initiating message the secondary device shall store the provided vendor and antenna specific configuration data for the relationship between the movement of the drive system and the beam tilt position of the antenna.
If the configuration data exceeds Max Data Transmit Length, the data shall be split into a number of Max Data Transmit Length segments and one final segment with whatever is left. The primary device transmits the segments in order. The layer 2 sequence numbers guarantee that no segment will be lost or received out of order. 

Table 6.7.10.4: Return codes for Multi Send Configuration Data
	OK
	FAIL
	Comment

	
	FormatError

Busy

HardwareError

WorkingSoftwareMissing

ChecksumError

InvalidFileContent

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


------------------------Unchanged section omitted---------------------

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 multi 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.
	
	

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


Annex B (normative):
Assigned fields for additional data

The following standard fields have no operational impact and are used by the procedures SetDeviceData and GetDeviceData. Little-endian order is used for storage of multiple-octet numbers. Where ASCII variables are shorter than the assigned field lengths the characters are right aligned and leading blanks are filled with null characters (0x00).

Table B.1: Assigned fields for additional data

	Field No.
	Length (octets)
	Format
	Description

	0x01
	15
	ASCII
	Antenna model number

	0x02
	17
	ASCII
	Antenna serial number

	0x03
	2
	16-bit unsigned
	Antenna frequency band(s): see below

	0x04
	1
	1 x 8-bit unsigned
	Beamwidth for each band in frequency order (deg)
(example 800/900MHz, 1800/1900MHz, 2100MHz)

	0x05
	3
	3 x 8-bit unsigned
	Gain for each band in frequency order (dB/10)
(example 800/900MHz, 1800/1900MHz, 2100MHz)

	0x06
	2
	16-bit signed
	Maximum supported tilt (degrees * 10), Format as in section 6.6.3

	0x07
	2
	16-bit signed
	Minimum supported tilt (degrees * 10), Format as in section 6.6.3

	0x21
	6
	ASCII
	Installation date

	0x22
	5
	ASCII
	Installer's ID

	0x23
	12
	ASCII
	Base station ID

	0x24
	4
	ASCII
	Sector ID

	0x25
	2
	16-bit unsigned
	Antenna bearing

	0x26
	2
	16-bit signed
	Installed mechanical tilt (degrees * 10), Format as in section 6.6.3


Table B.2: Coding for antenna frequency bands in field 0x03

	
	Field 0x03

	Bit No
	Frequency band(MHz)

	1
	800

	2
	900

	3
	1500

	4
	1800

	5
	1900

	6
	2100

	7 and above
	Reserved


Examples of frequency bands: 
0000 0000 0001 0000 = 1800MHz,  



0000 0000 0001 1100 = 1800, 1900 and 2100MHz

NOTE:
Field numbers 0x01, 0x02, and 0x21 to 0x26 in Table B:1 are common for multi-antenna device antennas. These fields may be addressed through any multi number procedure.

------------------------Unchanged section omitted---------------------

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

	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
	
	
	

	Multi Calibrate
	0x80
	primary device
	no

	Multi Send Configuration Data
	0x89
	primary device
	no

	Multi Set Tilt
	0x81
	primary device
	no

	Multi Get Tilt
	0x82
	primary device
	no

	Multi Set Data
	0x83
	primary device
	no

	Multi Get Data
	0x84
	primary device
	no

	Multi Alarm Indication
	0x85
	secondary device
	no

	Multi Clear Active Alarms
	0x86
	primary device
	no

	Multi Get Alarm Status
	0x87
	primary device
	no

	Get Number of Multi
	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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