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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is for the Release 6 work item "Remote Control of Electrical Tilting Antennas" (see [1]).

The objectives of this work item are the specification of a standardised open interface to enable local RET antenna-controlling functionality situated in the Node B to allow the RET antenna system being provided by a third party vendor and to enable the control of the antenna from the Network Manager, so that the operator is able to control the RET antenna remotely and consistently across the network.

The purpose of the present document is to record the required changes of the specifications and to gather all information in order to trace the history and the status of the Work Task in RAN WG3. It is not intended to replace contributions and Change Requests, but only to list conclusions and make reference to agreed contributions and CRs. When a solution for the remote control of electrical tilting antennas is sufficiently stable, the needed CRs can be issued.

Therefore, this document identifies the affected specifications with related Change Requests.

It also describes the schedule of the Work Task.

This document is a ‘living’ document, i.e. it is permanently updated and presented to TSG-RAN meetings.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TD RP-030193: "Work Item Description for Remote Control of Electrical Tilting Antennas".
[2]
ISO/IEC 13239 (2nd Edition, March 2000): Information Technology – Telecommunications and information exchange between systems – High-level data link control (HDLC) procedures

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

<defined term>: <definition>

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

RET
Remote Electrical Tilting

4
Introduction

Because of the interference limitation property of the CDMA based UTRAN, the tilting of antennas is essential for the successful operation and optimisation of UMTS network coverage. It would be very beneficial if it were possible to remotely control the tilting of antennas in order to optimise radio cov​erage areas.

The ability for the operator to control the electrical tilt of the antennas remotely from the O&M Network is currently possible via the implementation-specific interfaces between Node B Element Manager and Node B. A “remote control” mechanism decreases the costs incurred on the operator for site visits to change the tilt of the antennas manually and simplify the redeployment of antennas in a large network. 

Remote electrical tilting (RET) solutions to date are proprietary, and hence interfacing a mix of antennas and Node Bs from different vendors is not possible without a standardised interface. Therefore, in order to enable flexibility for the operator in choosing their antenna supplier(s), a new interface is required between RET antenna and Node B to control the electrical tilting.

Additionally, RET functionality in the UTRAN accompanied by an appropriate set of signalling commands and control parameters from the Network Manager over the Ift-N interface would allow the operator to optimise the whole network using consistent commands – even in a multi-vendor environment. TSG SA WG 5 should provide the parameters and functionality across the Itf-N interface needed for a network wide controlling of RET antenna devices.

5
Requirements

5.1
General

· Specification of open interfaces between RET and Node B to ensure multi-vendor operability with a mix of antennas and Node Bs from different vendors 

· Support of error and alarm handling

· Align with already existing solutions as much as possible

· Control of downtilt settings and variations remotely both from Network Management system and locally from the Node B

5.2
UTRAN Architecture

· Minimise impact on existing UTRAN architecture and network/element management architecture
5.3
Protocols

· Interface protocols terminate at Node B and RET antenna

· Protocol Stack needs to be standardised

· Efficient protocol means shall be provided to enable the simultaneous control of several RET antennas

· Transport protocol stack of the RET antenna control interface shall be future-proof in terms of availability, compatibility, performance, capacity and addressing capabilities, allowing the same transport protocol stack to be used for other controlling purposes than RET antenna control.

5.4
Network wide Control of RET Antennas

· Centralised and network wide remote control of RET antennas with downtilt settings and variations of the downtilt

· Downtilt variations should be controllable from NMS in such a way that downtilt profiles for certain areas can be managed directly by the Node B Element Manager or automatic downtilt adjustments are possible by the network manager according to predefined traffic requirements and/or according to a scheduling provided by a higher level application (e.g. network optimisation)

· It shall be possible for the RET antenna control related signalling to use the UTRAN implementation specific O&M transport between Node B and the Management Platform.

6
Study Areas

6.1
UTRAN Architecture Aspects

According to the agreed requirements in section 5 the impact on existing UTRAN architecture and network/element management architecture has to be minimised. For this reason the RET Antenna Control unit, which is often physically situated at the antenna premises, could be placed logically into the Node B as shown in figure 9 of the extract of TS 25.401 v6.1.0 below. As benefit of this solution no new UTRAN element and no new UTRAN element manager is needed, and the existing implementation specific O&M transport can be used for the connection between the RET Antenna Control unit and the Node B Element Manager

The new Node B internal interface Iuant between the implementation specific O&M transport and the new RET Antenna Control unit should be specified in a new TS 25.4xx as stated in Note 5 of figure 9 according to the agreed requirements in section 5.

<<<<<<<<<<<<<<<< Extract from TS 25.401 v6.1.0 >>>>>>>>>>>>>>>>>

10
UTRAN O&M Requirements

10.1
O&M of Node B

The O&M of Node B is separated in two parts: the O&M linked to the actual implementation of Node B, denoted as Implementation Specific O&M, and the O&M which impacts on the traffic carrying resources in Node B controlled from the RNC, denoted logical O&M. The RNS architecture with the O&M interfaces is shown in figure 9.
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Figure 9: RNS architecture with O&M interfaces

NOTE 1:
The concept of an interface from the RNC to the management system is shown for clarity only. It's definition is outside the scope of 3GPP-TSG-RAN-WG3.

NOTE 2:
The presentation of the O&M functions within the management system is shown for clarity only. Their actual implementation is outside the scope of 3GPP-TSG-RAN-WG3.

NOTE 3:
The standardisation of the Implementation Specific O&M is outside the scope of 3GPP-TSG-RAN-WG3. The 3GPP-TSG-RAN-WG3 should only address the bearer for the Implementation Specific O&M.

NOTE 4:
The figure shows only logical connections and does not intend to mandate any physical interfaces.

NOTE 5:
The Iuant interface to the control unit of the RET antenna is specified in [<TBD>]. The implementation specific O&M function of the Node B is used to translate the control signalling into the “RET Antenna Control” function of the Node B.

10.1.1
Implementation Specific O&M

The Implementation Specific O&M functions are heavily dependent on the implementation of Node B, both for its hardware components and for the management of the software components. It needs therefore to be implementation dependent, and be performed between Node B and the management system.

An Implementation Specific O&M function is needed for the RET antenna control to translate the control signalling from the Node B Element Manager into the control commands of the Iuant interface specified in [<TBD>].

One solution for the transport of Implementation Specific O&M is to route from Node B to the management system via the RNC. In this case, the Implementation Specific O&M interface and Iub interface share the same physical bearer, and [4] specifies the routing function and the transport bearer for this scenario. The deployment of the routing across the RNC in the UTRAN is optional. Where signalling between co-located equipment and its management system is required, this may be carried over the same bearer as Implementation Specific O&M.

10.1.2
Logical O&M

Logical O&M is the signalling associated with the control of logical resources (channels, cells,…) owned by the RNC but physically implemented in the Node B. The RNC controls these logical resources. A number of O&M procedures physically implemented in Node B impact on the logical resources and therefore require an information exchange between RNC and Node B. All messages needed to support this information exchange are classified as Logical O&M forming an integral part of NBAP.

<<<<<<<<<<<<<<<< Extract from TS 25.401 v6.1.0 >>>>>>>>>>>>>>>>>

6.2
Interface Aspects

Editor's note: This subsection should capture interface related issues

6.3
Functions of Interface

Editor's note: This subsection should capture issues regarding the functions of the interface 

6.4
Protocol Structure

Editor's note: This subsection should capture issues regarding the protocol structure

6.5
Application Protocol signalling procedures


6.5.1 Command Format

Apart from address configuration, which uses the XID frame, commands to devices are transmitted within the HDLC INFO-field. The general format for all commands is the following:

	Command
	Number of data bytes
	Data bytes

	1 byte
	2 bytes
	max 70 bytes (basic implementation)


6.5.2 Response format and return codes

All responses from devices are transmitted in the HDLC INFO field. The general format for all responses is the following:

	Command
	Number of data bytes
	Data bytes

	1 byte
	2 bytes
	max 70 bytes (basic implementation)


The maximum time for all responses shall be 1 second unless specified in the individual command. Tilt setting, calibration and self test will typically require a longer period for completion of the command.

One or more return codes are transmitted in the data bytes.

A complete annotated table of all available return codes with their corresponding hexadecimal numbers is provided in Annex B.
6.5.3 Overview of Commands

The set of commands for RET antenna control provides command-oriented instructions and also facilities to read and write data to specified locations in the memory of the secondary devices.

	Command
	Command number
	Comment

	(Reserved)
	0x01
	Device operation, mandatory

	Get Device Type
	0x02
	Device operation, mandatory

	Reset
	0x03
	Device operation, mandatory

	Get Error Status
	0x04
	Device operation, mandatory

	Get H/W & S/W Info
	0x05
	Device operation, mandatory

	Clear Alarms
	0x06
	Device operation, mandatory

	Alarm
	0x07
	Device operation, mandatory

	Enable Device
	0x08
	Device operation, mandatory

	Disable Device
	0x09
	Device operation, mandatory

	Self Test
	0x0A
	Device operation, mandatory

	Read Memory
	0x0B
	Device operation, mandatory

	Write Memory
	0x0C
	Device operation, mandatory

	Get Supported Bit Rates
	0x0D
	Device operation, mandatory

	Set Device Data
	0x0E
	Device operation, mandatory

	Get Device Data
	0x0F
	Device operation, mandatory

	Download Start
	0x2E
	Device maintenance, optional

	Store Data Start
	0x20
	Device maintenance, optional

	Store Data Block Seg
	0x21
	Device maintenance, optional

	Download End
	0x22
	Device maintenance, optional

	Set Bit Rate
	0x24
	Device maintenance, optional

	Calibrate
	0x31
	RET control, mandatory

	Send Config data
	0x32
	RET control, mandatory

	Set Tilt
	0x33
	RET control, mandatory

	Get Tilt
	0x34
	RET control, mandatory


Table 6 - 1: Command set and command numbers

6.5.4 Control Commands

In response to all Application Part commands from the primary device, the addressed secondary device shall respond with <OK> whenever a normal outcome to the command has resulted, and <FAIL> otherwise. Additional parameters may be associated with the response <OK> and a variety of defined return codes (error messages) with the response <FAIL> as described in the following paragraphs. Return codes are also used as autonomous alarm responses (see section 6.5.4.6 for details). A summary table and interpretation of all defined return codes is provided in Annex B.
A summary table and interpretation of all defined return codes is provided in Annex B. When return codes are used, they shall have meanings consistent with those described.

A primary device (i.e. any control equipment, Node B) must execute two procedures for a RET antenna as secondary device (RET) before control of the secondary device is possible: 

1. The HDLC address must be assigned to the secondary device

2. The device type of the secondary device must be requested, so the primary device can identify the appropriate command set to be used to communicate with the secondary device.

6.5.4.1 Get Device Type

Command Name: GetDevType 

This command requests the type of a device. A scan of all correctly configured and connected devices connected to the RS485 bus may be initiated by sending the command GetDevType to each address and evaluating the responses.

Data field command to secondary device:

0x02 0x00 0x00

Data field response  from secondary device:

0x02 <LengthLowByte> <LengthHighByte> <OK> <VendorLowByte> <VendorHighByte> <DeviceType>

Vendor codes are defined in Annex C. The device type for RET is 0x01.
Data field response from secondary device in case of error in performing the command:

0x02 <LengthLowByte><LengthHighByte><FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.4.2 Reset Software

Command Name: Reset 

This command resets the device software, restarts the software and places the device in the disconnected state.

Data field command to secondary device:

0x03 0x00 0x00

Data field response from secondary device before the reset command is executed:

0x03 0x01 0x00 <OK>

The device must not execute the reset before transport layer acknowledgement through sequence number update is received for the response. (See Appendix B in [2]).

The Reset command must be executed in all situations. The secondary device must not fail to reset because it is busy or for any other reason of its software state.

6.5.4.3 Error Detection

Command Name: GetErrorStatus 

This command requests the error status information from a secondary device.

Data field command to secondary device:

0x04 0x00 0x00

Data field response from secondary device:

0x04 <LengthLowByte> <LengthHighByte> <OK> <ReturnCode1>..<ReturnCodeN>

This is a normal response. The request to get status has been executed correctly and the response codes relate to parameters which relate to the operational parameters of the device. If there are no operational errors, no return codes follow <OK>.

Data field response from secondary device in case of error in performing the command:

0x04 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

This is an abnormal response. The error codes relate to the reason for the inability of the unit to correctly execute the command and return the requested information.

6.5.4.4 Read Hardware and Software Information

Command Name: GetInfo 

This command reads hardware information and the software version from a secondary device. The software version must indicate the version number of the currently installed software, whether installed at the time of manufacture or during subsequent upgrade.

Data field command to secondary device:

0x05 0x00 0x00

Data field response from secondary device:
0x05  <LengthLowByte> <LengthHighByte> <OK> <Length> <Prod​Nr> <Length > <SerNo> <Length > <HWVersion> <Length> <SWVersion>

ProdNr is the product type number and SerNr is the unique serial number of the individual unit.

HWVersion and SWVersion refer to the version designators of the hardware and installed software of the secondary device. If the application is missing or no version number is found, then an empty string shall be returned as the version number.

Data field response from secondary device in case of error in performing the command

0x05 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.4.5 Clear Stored Alarms

Command Name: ClearAlarms 

This command clears alarm information which is stored in the secondary device.

Data field command to secondary device: 

0x06 0x00 0x00

Data field response from secondary device after clearing the alarm flags: 

0x06 0x01 0x00 <OK>

Data field response from secondary device in case of error in performing the command

0x06 <LengthLowByte> <LengthHighByte> <OK> <ReturnCode1> .. <ReturnCodeN>
6.5.4.6 Poll Response from Secondary Device
Response Name: Alarm 

The Transport Layer provides a virtual full-duplex link to the Application Part. This virtual full-duplex link is used to simplify alarm reporting.

The secondary device reports every change in error status by transmitting an alarm message in response to a poll. Formally this is a response message, even though (on Application Part level) it is a spontaneous message. There is no Application Part command to request an alarm response message.

The alarm message contains a list of error-code/state-flag pairs. The state flag indicates that an error has occurred (StateFlag = 1) or cleared (StateFlag = 0).

Only error codes whose state has changed shall be included in the list. The secondary device may group several error codes into one message, but their sequence in the message must then reflect the sequence in which they occurred.

A rapid setting/clearing sequence of the same alarm may be reported in the same alarm message in the order in which they occurred (FIFO).

In the event that the rapid state changes cause overflow of the available buffers, the oldest error code changes shall be discarded and the later ones retained for transmission.

Autonomous data field response from secondary device if an error state has changed since the previous poll from the primary device: 
0x07 <LengthLowByte><LengthHighByte><ReturnCode1><StateFlag1>…. …<ReturnCodeN> <StateFlagN>

Alarm return codes are defined in Annex B.

6.5.4.7 Enable Device

Command Name: Enable 

This command enables a secondary device for operation. If a secondary device is enabled, all commands are executable; if it is already enabled, a second enable command will be accepted without error and the device will remain enabled. Internally, the status of the device is always set to enabled after the command is received.
Data field command to secondary device:

0x08 0x00 0x00

Data field response from secondary device:

0x08 0x01 0x00 <OK>
Data field response from secondary device in case of error in performing the command:
0x08 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.4.8 Disable Device

Command Name: Disable 
This command secures secondary devices against unauthorised or accidental change of operational parameters. When a secondary device is disabled, commands which SET parameters will not be accepted and an DeviceDisabled error will be returned. If it is already disabled, a second disable command will be accepted without error and the secondary device will remain disabled. Internally, the status of the device is always set to disabled after the command is received.

All secondary devices shall be delivered by vendors with their status set to 'disabled'. The status of every device after reset shall default to 'disabled'.

Data field command to secondary device:

0x09 0x00 0x00

Data field response from secondary device:

0x09 0x01 0x00 <OK>
Data field response from secondary device in case of error in performing the command:

0x09 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.4.9 Self Test

Command Name: SelfTest 
This command executes a test function at the device which may include a check of physical and processor functions.

The response from the command provides the user with 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.
Data field command to secondary device:

0x0A 0x00 0x00

Data field response from secondary device:

0x0A <LengthLowByte><LengthHighByte><OK><ReturnCode1>..<ReturnCodeN>

This is a normal response in which the self test was executed with return codes set to report possible detected functional errors during the test. If no errors are detected, this shall be signalled by no return codes following <OK>.

Data field response from secondary device in case of error in performing the command:

0x0A <LengthLowByte><LengthHighByte><FAIL><ReturnCode1>..<ReturnCodeN>

In this case the self test could not be executed and the return codes relate to the inability of the device to perform the requested self-test operation.

6.5.4.10 Read Memory

Command name: ReadMemory
Data field command to secondary device:

0x0B <LengthLowByte> <LengthHighByte> <MemoryAddressByte1> <MemoryAddressByte2> 
<MemoryAddressByte3> <MemoryAddressByte4> <N = number of bytes to read>

Data field response from secondary device:

0x0B <LengthLowByte><LengthHighByte><OK> <MemoryAddressByte1> <MemoryAddressByte2> 
<MemoryAddressByte3> <MemoryAddressByte4> <byte1> ... <byteN>

Data field response from secondary device in case of error in performing the command:

0x0B <LengthLowByte> <LengthHighByte> <FAIL> <Return Code (s)>
MemoryAddress bytes are transmitted in little-endian order.

6.5.4.11 Write Memory

Command name: WriteMemory
Data field command to secondary device:

0x0C <LengthLowByte><LengthHighByte> <MemoryAddressByte1> <MemoryAddressByte2>
<MemoryAddressByte3> < MemoryAddressByte4> <byte1> ... <byteN>

MemoryAddress bytes are transmitted in little-endian order.

Data field response from secondary device:

0x0C 0x01 0x00 <OK>

Data field response from secondary device in case of error in performing the command:

0x0C <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1> <ReturnCodeN>

6.5.4.12 Get Supported Bit Rates

Command Name: GetBitRates
This command is used to determine which bit rates are supported by any device connected to a bus. All systems shall respond to this command, but support for bit rates other than 9.6kb/s is optional. Devices which support multiple bit rates will reply with multiple values.

Data field command to secondary device:

0x0D 0x00 0x00

Data field response from secondary device:

0x0D <LengthLowByte>0x00 <OK> < BitRateByte1>< BitRateByte2>< BitRateByte3>

Bit rate byte:

· 0x00 : 9.6kbps

· 0x01 : 38.4kbps

· 0x02 : 115.2kbps

Data field response from secondary device in case of error in performing the command:

0x0D <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.4.13 Set Device Data

Command name: SetDeviceData
This command is used to write data into the fields optionally provided for configuration data and listed in Annex D. 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.

Data field command to secondary device:

0x0E <LengthLowByte><LengthHighByte><FirstParameterNumber> <data bytes for first parameter> <SecondParameterNumber> <data bytes for second parameter> <ThirdParameterNumber>
<data bytes for third parameter>…<Nth ParameterNumber> <data bytes for Nth parameter>

Data field response from secondary device:

0x0E 0x01 0x00 <OK> 

Data field response from secondary device in case of error in performing the command:

0x0E <LengthLowByte><LengthHighByte><FAIL> <ReturnCode1>...<ReturnCodeN>
6.5.4.14 Get Device Data

Command Name: GetDeviceData
This command is used to read data stored in the fields optionally provided for configuration data and listed in Annex D. If an attempt is made to read fields which are not supported by a particular device no data is returned for that field. The command contains a list of the field numbers of those fields whose contents are to be returned in the response from the secondary device. The field numbers are not necessarily contiguous or ordered.

Data field command to secondary device:

0x0F <LengthLowByte><LengthHighByte><0x01 <0x02> <0x03> … <0x0N>

Data field response from secondary device:

0x0F <LengthLowByte><LengthHighByte> <OK> <0x01><data bytes for parameter 1> <0x02>
<data bytes for parameter 2> <0x03><data bytes for parameter 3>… <0x0N> < data bytes for parameter N>

Data field response from secondary device in case of error in performing the command:

0x0F <LengthLowByte><LengthHighByte><FAIL> <ReturnCode1>...<ReturnCodeN>

6.5.4.15 Software Download (Optional feature)
If software download is supported, then the following commands are used to download new software releases to a secondary device. The sequence of the following commands must be strictly observed. After the complete sequence a reset command is necessary to activate the new software. 

For implementations in which more than one software data file will be downloaded to a secondary device, the address of the memory locations to be erased shall be transmitted in the header of the first data block of each data file.

The sequence of commands to effect a software download to a secondary device is illustrated in Annex E.

6.5.4.15.1 Download Start

Command Name: DownloadStart

This command initiates internal copy and execution of software routines and may delete parts of the flash memory. An <OK> response indicates that any flash erasure has been successfully executed.

Data field command to secondary device:

0x2E 0x00 0x00

Data field response from secondary device:

0x2E 0x01 0x00 <OK>
Data field response from secondary device in case of error in performing the command:

0x2E <LengthLowByte> <LengthHighByte> <FAIL><ReturnCode1> <ReturnCodeN>

6.5.4.15.2 Store Data Start

Command Name: StoreDataStart
This command specifies the block-number of the block which will be transferred and the number of bytes within this block.

Data field command to secondary device:

0x20 0x04 0x00 <BlockNrLSB> <BlockNrMSB> <BlockLengthLSB> <BlockLengthMSB>

Data field response from secondary device:

0x20 0x03 0x00 <OK> <BlockNrLSB> <BlockNrMSB>
Data field response from secondary device in case of error in performing the command:

0x20 <LengthLowByte> <LengthHighByte> <FAIL> <BlockNrLSB> <BlockNrMSB>
<ReturnCode1> ... <ReturnCodeN>

6.5.4.15.3 Store Data Block Segment

Command Name: StoreDataBlockSeg

This command transfers data segments to the secondary device.

Data field command to secondary device:

0x21 <LengthLowByte> <LengthHighByte> <SegmentNumber> <data 1>...<data n>

Note: nmax = 69 if 74-byte I-fields are used

Data field response from secondary device:

0x21 0x02 0x00 <OK> <SegmentNumber>
Data field response from secondary device in case of error in performing the command:

0x21 <LengthLowByte> <LengthHighByte> <FAIL> <SegmentNumber> <ReturnCode1> ... <ReturnCodeN>

The segment number commences at 0 and is incremented in steps of 1 to a maximum value of 255. If more than 256 segments are required, a new block must be started which in turn resets the segment number to 0.
6.5.4.15.4 Download End

Command Name: DownloadEnd

With this command the primary device signals the end of software transfer to the secondary device. The secondary device responds after verifying the checksum of the data transferred to memory.

Data field command to secondary device:

0x22 0x00 0x00

Data field response from secondary device:

0x22 0x01 0x00 <OK>
Data field response from secondary device in case of error in performing the command:

0x22 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1> <ReturnCodeN>

6.5.4.16 Set Bit Rate

Command name: SetBitRate
This broadcast command informs all connected secondary devices that the primary device has been ordered to switch to the specified bit rate. The message shall not be repeated.

Data field command to secondary devices:

<0x27> 0x01 0x00 <bit rate byte>

Bit rate byte:

· 0x00 : 9.6kbps

· 0x01 : 38.4kbps

· 0x02 : 115.2kbps

There is no response from secondary devices to this broadcast command until 5 further frames have been received.

Bit rate change procedure

It is mandatory that any secondary device that supports multiple bit rates is capable of supporting this procedure.

The primary device is not allowed to change the bit rate autonomously; it will generally be set during system configuration, or as an operator-mediated response to a communications failure, perhaps caused by physical damage to the bus. Secondary devices will operate at the specified bit rate and will check briefly for communication at other bit rates only if the bus has been quiet for a long period. The system provides a stable and reliable bit rate fallback scheme.

A secondary device that supports bit rates other than the mandatory 9.6kbps must have a 1-minute LineIsDead timeout. This timeout must be reset whenever the secondary receives a valid HDLC frame, regardless of its address. It must also have a FramingError counter and a BytesReceived counter. Both these counters must be reset to zero whenever a valid HDLC frame is received, regardless of its address.

As all devices support a bit rate of 9.6kbps, communication can be established on the bus before a higher rate is set. The primary device should first use the GetBitRates command to determine which higher bit rate(s) can be supported by all connected devices, as the maximum bus bit rate is determined by the slowest connected device. The primary device is then set to operate at the new bit rate. It may be preferred to send a SetBitRate command before the primary device rate is changed; this makes the subsequent procedure at the secondary devices faster but its use is optional.

If the LineIsDead timeout occurs at a secondary device its current bit rate is assumed to be invalid and the secondary device shall initiate the bit rate test sequence as follows:

1.
Set the bit rate to the maximum supported rate

2.
Clear the FramingError and BytesReceived counters

3.
Wait 10 seconds, or until a valid HDLC frame is received

4.
If any valid HDLC frame is received (regardless of its address) the sequence is terminated, but the bit rate is not stored until 5 further frames (regardless of their address) have been received

5.
If the FramingError and BytesReceived counters are zero, the bit rate is restored to the last stored bit rate and the sequence is terminated

6.
If the FramingError counter is at least 10 or the BytesReceived counter is at least 10 the bit rate is assumed to be wrong. If the bit rate is greater than 9.6kbps the bit rate is reduced and the sequence continues with Step 2.

7.
If the bit rate is already 9.6kbps the bit rate is restored to the last stored bit rate and the sequence is terminated.

6.5.4.17 RET Calibration

Command Name: Calibrate

This command is sent after installation of a RET. Calibration entails ensuring that the actuator is driven through its whole tilt range.

After reset or power failure no calibration is normally required. There may occasionally be unforeseen errors where calibration could be required to return the RET to a correct no-error status.

The response time shall be less than 4 minutes.

Data field command to secondary device:

0x31 0x00 0x00

Data field response from secondary device:

0x31 0x01 0x00 <OK>

Data field response from secondary device in case of error in performing the command:

0x31 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>…<ReturnCodeN>

6.5.4.18 RET Send Configuration Data

Command Name: SendConfigData

This command may be required after installation of any RET unless already performed by the vendor before delivery. It loads vendor and antenna specific configuration data to establish the relationship between the movement of the drive system and the beam tilt position of the antenna.
When specified by the vendor the data must be loaded during the installation procedure. (Typically this may be necessary because the same type of drive unit (RET) may be used in association with different antenna types, each requiring different configuration data.)

Data field command to secondary device:

0x32 <LengthLowByte> <LengthHighByte>  <DataByte1> ... <DataByteN>

Data field response from secondary device:

0x32 0x01 0x00 <OK>

Data field response from secondary device in case of error in performing the command:

0x32 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>…<ReturnCodeN>

6.5.4.19 RET Set Tilt

Command Name: SetTilt

This command sets the electrical tilt value in increments of 0.1°.

The response time shall be less than 2 minutes.

The format of the demanded tilt shall be a 16 bit signed number. (See <TBD> for definition and sign convention.)

Data field command to secondary device:

0x33 0x02 0x00 <TiltLowByte> <TiltHighByte> 

Tilt values are specified in 0.1° increments starting from zero, for example: Tilt 3.2° is 0x0020 (stored as <0x20>
< 0x00>), Tilt ( 3.2° is 0xFFE0, stored as <0xE0><0xFF>).

Data field response from secondary device:

0x33 0x01 0x00 <OK>

Data field response from secondary device in case of error in performing the command:

0x33 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1> ... <ReturnCodeN>

6.5.4.20 RET Get Tilt

Command Name: GetTilt
This command requests the current tilt value. 

The response is made in increments of 0.1° in the format specified in subsection 6.5.4.19.

Data field command to secondary device:

0x34 0x00 0x00

Data field response from secondary device:

0x34 0x03 0x00 <OK> <TiltLowByte> <TiltHighByte>

Data field response from secondary device in case of error in performing the command:

0x34 <LengthLowByte> <LengthHighByte> <FAIL> <ReturnCode1>..<ReturnCodeN>

6.5.5 Implementation Specific Commands

Implementation specific commands are internally implemented but not used for control or telemetry functions. These commands are used for test and development, and are not specified. All control and telemetry functions shall be accomplished using the specified commands defined in section 6.5.4.

Implementation Specific Commands and responses shall be formatted as follows:

0xFF <LengthLowByte> <LengthHighByte> <VendorID> ( …remaining format and content vendor specific.)

6.5.6 Unknown Commands

If a secondary device is unable to recognise a command, the secondary device shall respond as follows:

INFO field command to secondary device:

<UnknownCommand> <LengthLowByte> <LengthHighByte> <Data1> ... <DataN>

INFO field response from secondary device:

<unknown command> 0x02 0x00 <FAIL> <ReturnCode>
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Annex B:
Return Codes for Secondary Devices

	Code
	Meaning
	

	0x00
	OK
	Normal response

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

	0x02
	Actuator Jam Permanent
	Actuator cannot be moved

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

	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
	Command Sequence Error
	Used in combination with software download; command sequence is not permitted, eg a SetTilt command 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 commands.

	0x0A
	EEPROM Error
	EEPROM error detected

	0x0B
	Fail
	Abnormal response. Indicates that a command has not been executed.

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

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

	0X0E
	Not Calibrated
	The device has not completed a calibration operation, or calibration has been lost.

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

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

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

	0x13
	Out of Range
	Value specified by a Set Tilt command is not supported by the device.

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

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

	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.

	0x19
	Unknown Command 
	Received command is not defined in the version of AISG1 transmitted in the frame header, or the device has received a vendor-specific command with a vendor ID different from its own.


Annex C:
Assigned Vendor Codes

The following two-letter codes are assigned to vendors for use in identifying products in accordance with the requirements of Paragraph 8.4.2 of this specification.

	Vendor Code
	Company name
	
	Vendor Code
	Company name

	
	
	
	
	

	AA
	Alcatel
	
	HS
	Huber + Suhner 

	AC
	ADC, Inc
	
	JB
	Jaybeam Ltd

	AD
	Alan Dick & Co Ltd
	
	JQ
	Jacquelot Technologies

	AL 

AN
	Allgon Systems AB 

Andrew Corporation
	
	KA

KL
	Kathrein KG

K & L Microwave Inc

	AT 

AR


	Antenova Ltd 

Argus Technologies

(Australia) Pty Ltd
	
	KM

LA 

LG
	KMW Ltd

LGP Allgon AB

LGP AB

	AV
	Avitec AB
	
	LU
	Lucent Technologies

	BW

CT

CX 

CS

DA 

DB

EB
	Böke & Walterfang Ltd

Celletra, Inc

Cellmax Technologies

CSA Ltd

DAPA Systèmes SA 

Decibel Products Inc 

Elektrobit Ltd
	
	MA 

MI 

MO

NK

NN

PW 

QU
	MAT Equipement 

Mitec Inc 

Motorola

Nokia

Nortel Networks

PowerWave Technologies Inc Quintel Ltd

	EM 

ET 
	EMS Technologies, Inc 

ETSA
	
	RA 

RE
	Racal Antennas Ltd 

REMEC Inc

	ER
	Ericsson
	
	RF
	RFS Inc

	EY 

FI
	Eyecom Technologies

Filtronic Ltd
	
	RY

SH
	RYMSA SA

University of Sheffield

	FO
	Forem  spa 
	
	SM
	Siemens AG

	FR

GN

HI
	Fractus SA 

Gamma Nu Inc 

Hitachi Cable Co Ltd
	
	SI

TH
	Sigma Wireless Technology Ltd

Thales Antennas Ltd

	
	
	
	VX
	Voxaura Technologies Inc

	
	
	
	XH
	Xi’an Haitan Antenna Technologies Co Ltd


Annex D:
Assigned Fields for additional Data

The following standard fields are used by the commands SetDeviceData and GetDeviceData. Little-endian order is used for storage of multiple-byte 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).

	Field No.
	Length (bytes)
	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
	3
	3 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 Para 8.5.3.

	0x07
	2
	16-bit signed
	Minimum supported tilt (degrees/10), Format as Para 8.5.3.

	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
	1
	8-bit signed
	Installed mechanical tilt (degrees/10)


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: 
00010000 = 1800MHz,  











00011100 = 1800, 1900 and 2100MHz

Fields 0x14 and 0x15

<fmin low byte> <fmin high byte> <fmax low byte> <fmax high byte>

Where fmin and fmax are calculated in 100kHz steps from 0
Annex E:
Command Sequence for Download of Software to a secondary device
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