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1 Message Description

1.1 Conception

This document is the protocol procedure and messages to bill between switch and billing server. 

The billing message consists of the header and the mandatory, the optional and the end field. The optional field can be added in the mandatory field. 

1.2 Message Structure in case of LAN

	Memory Location
	Message Field

	[00] ~ [01]
	LAN Data Length

	[02] ~ [05]
	Header field

	[06] ~ [83]
	Mandatory field

	[84] ~ [N-7]
	Optional field

	[N-6] ~ [N]
	End field


· The LAN data length consists of 2 bytes hexadecimal value.

· The LAN data length is different to each message type.

· In case of data packet, the LAN data length is length from start part of header field to end part of end field. 

· In case of control packet (EOT/ ENQ/ACK/ NAK), the value of length is 0x0001.

1.3 Message Structure in case of SIO

	Memory Location
	Message Field

	[00]  ~ [03]
	Header field

	[04]  ~ [81]
	Mandatory field

	[82]  ~ [N-7]
	Optional field

	[N-6] ~ [N]
	End field


※ The header, mandatory, optional and end field’s contents of SIO Message is the same those of LAN.

2 Implementation Considerations

2.1 Implementation Considerations of LAN

2.1.1 Physical Link

The physical connection is Ethernet 10BaseT. 

TCP/IP internet domain stream sockets are used over the Ethernet.

2.1.2 Connection Port

The Billing Server has to initial a connection by calling TCP/IP port 6016 on the Switch.

2.2 Implementation Considerations of SIO(Serial Input Output)

2.2.1 Physical Link

· Electrical Interface Characteristic : EIA RS-232

· Operation Mode
: Half Duplex

· Interface Distance
: 15 meters(50 ft) between Switch and Billing Server

· Baud Rate

: 19,200 BPS

· Word Framing
: 8 bit data and 1 stop bit

· Parity

: None

2.2.2 Cable Connection 

Switch has 9 pin female connector.

The follow is a method of physical link connection.

       Switch 




Billing Server
Pin 2 – Transmit (TX)



    RX (3)

Pin 3 – Receiver (RX)



    TX (2)

Pin 5 – Ground (GND)



    GND (5)

3 Billing Protocol

The special code for protocol consists of 1 byte.

	CODE
	VALUE(Hex)

	STX
	0x02

	ETX
	0x03

	EOT
	0x04

	ENQ
	0x05

	ACK
	0x06

	NAK
	0x15


3.1 The normal link procedure 

3.1.1 In case of existing a message to sending.
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· The DATA packet should be transmitted after receiving ENQ 

3.1.2 In case of nothing a message to sending.
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· In case of nothing a message to sending, NAK will be transmitted.

· In case that the billing server receives NAK, it will send ENQ continuously after waiting for 5 seconds.

· Switch regards as the failure of billing server when it doesn’t receive ENQ within 20 seconds.

3.2 The normal link procedure 

3.2.1 In case of nothing ACK signal,
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· Switch will transmit EOT if it doesn’t received ACK within 5 seconds after sending DATA packet.

3.2.2 In case of sending continuously NAK signal from billing server,
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· Switch sends EOT to the billing server after receiving over 4 times NAK, and 

then releases the link. (LAN case)

· Switch sends EOT to the billing server after receiving over 4 times NAK, and 

then goes initial state. (SIO case)

3.2.3 In case of no answer from Switch
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· In case of no answer for ENQ from Switch, the billing server retries to connect after released the link. (LAN case)

3.2.4 In case of nothing EOT from Switch,
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· In case of nothing EOT from Switch, the billing server is processing continuously protocol after waiting for 5 seconds.

4 Message Type

4.1 Control Message

	Classification
	Data Position
	Contents
	Length

(Bytes)
	

	Header
	[00]
	Special code for protocol
	1
	Note)


Note) Special Code Table

	CODE
	VALUE(Hex)

	STX
	0x02

	ETX
	0x03

	EOT
	0x04

	ENQ
	0x05

	ACK
	0x06

	NAK
	0x15


4.2 Data Message

· Message Contents

	Classification
	Data Position
	Contents
	Length

(Bytes)
	

	Header

Field
	[00]
	STX (Special Code)
	1
	Hex

	
	[01]~[03]
	Message Length of Data
	3
	Note2)

	Mandatory

Field
	[04]~[05]
	Feature Code
	2
	Note4)

	
	[06]~[07]
	Direction
	2
	Note5)

	
	[08]~[11]
	Billing Message Sequence Number
	4
	Note6)

	
	[12]~[15]
	Called Trunk Number
	4
	

	
	[16]~[17]
	Charge Information
	2
	

	
	[18]~[25]
	Calling Station Telephone Number
	8
	

	
	[26]~[41]
	Conversation Start Time
	16
	

	
	[42]~[57]
	Conversation End Time
	16
	

	
	[58]~[81]
	Dialed Digits
	24
	

	Optional

Field
	[82]~[83]
	Parameter ID 1
	2
	

	
	[84]~[85]
	Length
	2
	

	
	[96]~[M]
	Data of Parameter ID 1
	Note1)
	

	
	[M+1]~[M+2]
	Parameter ID 2
	2
	

	
	[M+3]~[M+4]
	Length
	2
	

	
	[M+5]~[K]
	Data of Parameter ID 2
	Note1)
	

	
	[K+1]~[N-7]
	~
	
	

	End

Field
	[N-6]~[N-5]
	End of Optional Field
	2
	

	
	[N-4]~[N-3]
	End of Field
	2
	

	
	[N-2]~[N-1]
	BCC (Block Check Code)
	2
	Note3)

	
	[N]
	ETX(Special Code)
	1
	


※ The format of all data excluding special code is ASCII characteristic.

Note 1) Refer to “Parameter Table of Option Field”
Note 2) The field’s value of “Message Length of Data” is [N-3] (Hex Value)

Note 3) This block calculates substances with EXCLUSIVE OR successively from[01] to [N-3].


The result will be attached to BCC after converting into ASCII 2 bytes.

(Hexadecimal format)

Note 4) The value of feature code is ASCII ‘52’.

Note 5) The value of direction is ASCII ‘03’. (Switch ( Billing Server)
Note 6) The value of billing message sequence number is hexadecimal’s ASCII from ‘0000’ 

to ‘9999’. The value must add 1 by packet order and is ‘0000’ after ‘9999’.

· Parameter Table of Optional Field

	Parameter ID

(ASCII value)
	Contents
	Length

(Bytes)
	ASCII Value of

Length
	Remark

	’00’
	Not Used
	2
	‘02’
	

	’01’
	Switch System ID
	2
	‘02’
	

	’02’
	Charge Type
	2
	‘02’
	

	’03’
	Call Type
	2
	‘02’
	

	’04’
	Calling Station Category
	2
	‘02’
	

	’05’
	Calling Station/Trunk Group
	2
	‘02’
	

	’06’
	Calling Trunk Number
	4
	’04’
	

	’07’
	Called Trunk Category
	2
	’02’
	

	’08’
	Called Station/Trunk Group
	2
	’02’
	

	’09’
	Called Trunk Number
	4
	’04’
	

	’10’
	Feature Service Category
	2
	’02’
	

	’11’
	Charge Information
	2
	’02’
	

	’12’
	Miscellanies Type
	2
	’02’
	

	’13’
	Call Integrity
	2
	’02’
	

	’14’
	Transfer Station Number
	8
	’08’
	

	’15’
	Calling Station Number
	8
	’08’
	

	’16’
	Trunk Access Code
	4
	’04’
	

	’17’
	Conversation Start Time
	16
	’16’
	

	’18’
	Conversation End Time
	16
	’16’
	

	’19’
	Dialed Digits
	24
	’24’
	

	’20’
	Number of Metering Pulse
	8
	’08’
	

	’21’
	Miscellanies Data
	16
	’16’
	

	’22’
	Real Dialed Digits in LCR Service
	32
	’32’
	

	’23’
	Verified Account Code
	12
	’12’
	

	‘FF’
	End of Optional Field
	2
	’02’
	


4.2.1 Switch System ID

‘00” ~ ‘99’
4.2.2 Charge Type

‘00’ : Unknown

‘01’ : Outgoing Call

4.2.3 Call Type : Charging call information
‘00’ : Unknown

‘01’ : Internal Call

‘02’ : Local Call 

‘03’ : DDD Call

‘04’ : ISD Call

‘05’ : Station to Station Collect Call

‘06’ : Person to Person Collect Call

‘07’ : Collect Call

‘08’ : TIE Access

‘09’ : Data Service

‘0A’ : Public Call

‘0B’ : Incoming Call

‘0C’ : Transit Call

‘0D’ : Feature Service

4.2.4 Calling Station Category

‘00’ : Unknown

‘01’ : Station without priority

‘03’ : Operator without priority

‘15’ : Test station

‘64’ : Tie trunk line

‘80’ : PX trunk line

4.2.5 Calling Station/Trunk Group  

‘00’ ~ ‘99’
4.2.6 Calling Trunk Number

‘0000’ ~ ‘9999’
4.2.7 Called Trunk Category

‘00’ : Unknown

‘06’ : Tie Line

‘07’ : PX trunk line

4.2.8 Called Station/Trunk Group  

‘00’ ~ ‘99’
4.2.9 Called Trunk Number

‘0000’ ~ ‘9999’
4.2.10 Feature Service Category

Reserved

4.2.11 Charge Information

Bit 0=1 : Singular billing method

Bit 1=1 : Plural billing method

Bit 2=1 : No charge subscribe

Bit 2=0 : Charge subscribe

Bit 3=1 : Received charging start signal from counterpart switch

Bit 4=1 : Immediately billing

4.2.12 Miscellanies Type

‘01’ : Account code

‘02’ : Forced account code

‘03’ : Authorization code

‘16’ : an ANI information of the calling party

others : Not defined.

4.2.13 Call Integrity

‘00’ : Normal call

‘01’ : Forced release call

4.2.14 Transfer Station Number : a subscriber number who tries to transfer for incoming call
Ex) station 2001 : ‘2001FFFF’
4.2.15 Calling Station Number : a subscriber number who used to outgoing call
Ex) station 2010 : ‘2010FFFF’
4.2.16 Trunk Access Code 

Ex) code 0  
: ‘0FFF’
Ex) code 91
: ‘91FF’
4.2.17 Conversation Start Time

Ex) 1999-04-24 10:59:59
: ‘1999042410595900’
Ex) 2000-01-01 16:59:59
: ‘2000010116595900’
4.2.18 Conversation End Time

Ex) 1999-04-24 10:59:59
: ‘1999042410595900’
Ex) 2000-01-01 16:59:59
: ‘2000010116595900’
4.2.19 Dialed Digits

Ex) dialed digits “0123456789*#” : ‘0123456789BCFFFFFFFFFFFF’
4.2.20 Number of metering Pulse : In case of plural billing method, this is “pulse counter”.

   AOC unit counter

‘00000000’ ~ ‘99999999’
4.2.21 Miscellanies Data

Ex) digits “0123456789*#” : ‘0123456789BCFFFF’
4.2.22 Real Dialed Digits in LCR Service

Ex) dialed digits “0123456789*#” : ‘0123456789BCFFFFFFFFFFFF’
4.2.23 Verified Account Code

Ex) account code “0123456789*#” : ‘0123456789BCFFFFFFFFFFFF’
LG PBX System
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