[image: image19.jpg]¢ LGC WIRELESS




	[image: image18.jpg]¢ LGC WIRELESS




	
	SDD

	
	Document Title:
	WXC2 R9 Platform – ISDN

	
	REV
	LCRD
	Page

	
	A
	D-500014-0-10
	2 of 31



[image: image18.jpg]
[image: image19.jpg]

Document Control

This document is a controlled document. It is your responsibility to ensure that you have the appropriate version of this document. This document is not subject to version control when printed.
	Rev.
	Released Date
	Responsible Author
	Section
	 Description of Changes

	1.0
	2008-1-15
	Chen Gengxin
	
	Draft

	1.1
	2008-5-26
	Chen Gengxin
	
	and ANSI

	1.2
	2008-7-14
	Chen Gengxin
	
	and QSIG


Document Approval

The revision has been approved by:
	Rev.
	Title 
	Name 
	Signature 
	Date 

	1.0
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Open Issues
	Open issue
	Responsible
	Due Date
	Status

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Table of Contents

41.
Introduction


41.1.
Purpose and Overview


41.2.
Scope


41.3.
References and Related Documents


41.4.
Terms, Acronyms, and Abbreviations


62.
General Description


62.1.
Requirement Summary


82.2.
Design Summary


82.3.
Infrastructure Overview


93.
SW Architecture


93.1.
Block Diagram and Data Flow


93.2.
Internal Module


104.
SW Design


104.1.
Description


104.2.
Control Flow


144.3.
Message Format & Date structure


154.4.
State Machine


214.5.
Interfaces


264.6.
Input (Precondition)


264.7.
Output (Post Conditions)


264.8.
MIB


264.9.
Block Module:  <CPC>


274.10.
Block Module:  <LLIC>


284.11.
Block Module:  <RM>


295.
Installation


296.
Limitations and Backwards Compatibility


297.
Future consideration


298.
Requirement Traceability


309.
Unit Test


309.1.
Description


309.2.
Configuration


309.3.
Test List


309.4.
Test Result


3010.
Code Review Record




1. Introduction

This document contains the software requirements for the  SUBJECT  \* MERGEFORMAT  project. The software requirements define how it should be done.  <Project> here means a SW module or an application sub-system. 

The ISDN/PRI interface provides the signaling protocol needed to establish, maintain and release circuit-switched connections across an ISDN network. The ISDN/PRI module supports the ITU-T and other variants of the protocol. The ISDN/PRI interface provides the following basic capabilities: 

-
Establishes network connections.

-
Maintains network connections 

-
Terminates network connections 

-
Routes and relays signaling messages. 

-
Provides error detection and recovery. 

-
Segments and reassembles signaling messages where required. 

-
Provides congestion control for user-to-user signaling. 

-
Negotiates bearer service assignment and capability. 

-
Provides call progress indications. 

-
Supports supplemental services. 

-
Supports hold and retrieve mechanism. 

-
Supports suspend and resume procedures.
1.1. Purpose and Overview

The purpose of this document is to specify the software design of the WXC2 R9 Platform-ISDN module, including definition of data bases and structure, modules interfaces, function block.
1.2. Scope

The scope of this “Software Design Specification” includes implementation of the ISDN protocol layer.
1.3. References and Related Documents
	No.
	Document ID (file name)
	Document Title
	Comment

	[1]
	D-800401-0-10-R9.doc
	WXC2 R9 GSM Soft Switch
	SB/QM/YM

	[2]
	D-800419-0-10-ISUP.doc
	WXC2 R9 GSM Soft Switch System Platform – ISUP 800419-0
	Zane Yi

	[3]
	Q.931
	ISDN user-network interface layer 3 specification for basic call control
	ITU

	[4]
	NIS A-211
	NT-NI Primary Rate User-Network Interface Specification
	ANSI

	[5]
	ECMA-143
	PISN Circuit Mode Bearer Services Inter-Exchange Signalling Procedures and Protocol
	QSIG


1.4. Terms, Acronyms, and Abbreviations

	SRD
	Software Requirement Document

	CoS
	Class of Service

	CC
	Call Control

	CIC
	Circuit Identity Code

	MSDC
	Message Sending Control

	MDSC
	Message Distribution Control

	WXC2
	WAVEXchange 2 Circuit Switch System

	ISDN
	Integrated Services Digital Network

	IUA
	ISDN Q.921 User Adaptation layer

	SAP
	Service access point

	CPC
	Call Processing Control

	RM
	Resource Management

	LLIC
	Lower Layer Interface Control

	
	


2. General Description 

This section provides: summary of the main requirements and the high level design, the rationale for the design, and a description of the software infrastructure (e.g., hardware, operating systems, database management systems) to be used in the design. 
2.1. Requirement Summary 
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Multiple Lower layer SAP 
The support of multiple SAP feature enhances the interaction capabilities of the ISDN layer with the layers above and below it. R9 ISDN supports two lower SAPs. ISDN protocol module can talk to both Q.921 and IUA.  

Multiple Up layer SAP 
WXC2 R9 may be connected to multiple ISDN devices with different variants. Each SAP can support only one type of variant. To support multiple ISDN variants, the upper layer user has to bind one SAP per ISDN variant.

Multiple Variant 
Different node in a single network may be using different versions of ISDN.

In order to implement this requirement R9 ISDN module needs to support multiple ISDN variants but only one type per ISDN interface.

	Variant 
	Reference
	Phase I
	Phase II

	ITU 88
	Q.931 Recommendation (Blue Book)
	Support
	

	ETSI 90
	ETS 300 102-1,ETS 300 102-2 
	Support
	

	ETSI 95
	ETS 300 403
	Support
	

	Q.SIG
	ECMA 143
	Support
	

	ANSI
	T1.607
	Support
	


Licensing Option 
Each Variant can be license controlled separately via MSC. 
Interface Object 
Interface is the ISDN logical signaling link to other switch.

Upper layer user can manage interface object in ISDN module by create/delete operations according to configuration. One ISDN interface object should be created for each E1/T1 trunk group.
Circuit Object 
Circuit is the physical channel for call voice.
Upper layer can manage circuit object in ISDN module by create/delete operation according to configuration. 

Circuit Group Object 
Circuit Group stands for the trunk group.
Upper layer can manage circuit group object in ISDN module by creating/deleting operation according to configuration. A circuit Group is associated to an Interface.

Basic features
	Features
	Phase I
	Phase II

	Basic services for establishing, Supervising, and releasing circuit-switched network connection
	Support
	

	Enbloc or overlap signaling
	Support
	

	Network side and User side state and procedures
	Support
	

	Segmentation process
	
	Support

	Supplementary service
	
	Support

	User-user information
	
	Support

	Suspend and resume
	
	Support

	B-Channel selection
	
	Support

	Parameter and message compatibility procedures
	Support
	

	Data / Fax service 
	
	Support

	Dual system support
	Support
	


Messages
	Message Name
	Mnemonic
	Phase I
	Phase II

	ALERTING 
	alert
	Support
	

	CALL PROCEEDING 
	call_proc
	Support
	

	CONNECT 
	conn
	Support
	

	CONNECT ACKNOWLEDGE
	conn_ack
	Support
	

	PROGRESS 
	prog
	Support
	

	SETUP
	setup
	Support
	

	SETUP ACKNOWLEDGE
	setup_ack
	Support
	

	RESUME
	
	
	Support

	RESUME ACKNOWLEDGE
	
	
	Support

	RESUME REJECT
	
	
	Support

	SUSPEND
	
	
	Support

	SUSPEND ACKNOWLEDGE
	
	
	Support

	SUSPEND REJECT
	
	
	Support

	USER INFORMATION
	
	
	Support

	DISCONNECT
	disc
	Support
	

	RELEASE
	rel
	Support
	

	RELEASE COMPLETE
	rel_comp
	Support
	

	CONGESTION CONTROL
	
	
	Support

	FACILITY
	
	
	Support

	INFORMATION
	info
	
	Support

	NOTIFY
	notify
	
	Support

	STATUS
	status
	Support
	

	STATUS ENQUIRY
	stat_enq
	Support
	


2.2. Design Summary
ISDN module is responsible for handling ISDN messages and procedures for upper layer users, including message codec, circuit management, and other procedure related to ISDN services. ISDN module provides call level services to upper layer by primitives in this way. Upper layer users do not need to care about ISDN details. They may concentrate on the call related procedures. 
This feature handles ISDN function to upper layer so that upper layer can concentrate on call service.
2.3. Infrastructure Overview
Hardware platforms/environments:
· Intel 80x86 families.

· Ethernet network
· Least 256MB memory
Software platforms/environments:
· Linux ES 4 OS.

· GNU compiler, gcc.

· WXC2 R9 platform include IUA module.

3. SW Architecture
如下图，ISDN在协议结构中，处于第三层，通过下层IUA传递/接收网络消息，如建链、呼叫建立和呼叫释放等等。
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3.1. Block Diagram and Data Flow
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ISDN模块使用IUA数据链路层提供的服务，为上层用户提供服务，也就是提供Primitives原语给上层Call Control。实现过程中Resource Managerment包含在ISDN模块中。

3.2. Internal Module

ISDN模块主要分为三个功能模块，如下：
1) Call Processing Control (CPC)

根据上层用户的请求，CPC利用电路交换进行呼叫控制处理。利用下层链路提供的服务为上层用户提供接口。

2) Resource Management (RM)

在呼叫过程中或者在与上层和下层进行通信时，需要RM给其提供一个资源，才可进行通信。

3) Lower Layer Interface Control (LLIC)

LLIC先从RM得到一个资源，然后与下层链路进行交互信息，即发送ISDN消息给下层或者从下层接收到ISDN消息。

4. SW Design

4.1. Description

ISDN模块在WXC2 R9平台中的体系结构如下图，ISDN模块支持上层业务接入点（SAP），SAP是把ISDN内部呼叫流程封装成能为上层服务的接口，ISDN模块分成三个功能模块。
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4.2. Control Flow 
This section describes the interface procedures defined for the service provider software.
4.2.1. Call Establishment
1、NT端的建立呼叫流程：

呼出过程的数据流图：
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呼入过程的数据流图：
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2、LT端的建立呼叫流程：

呼出过程的数据流图：
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呼入过程的数据流图：
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4.2.2. Call Release
释放过程的数据流图：
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或者
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4.2.3. B-channel maintenance（ANSI）
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4.2.4. 链路控制

1、fas：facility associated signaling，

在上层msc中，每添加一条thunk的时候，把对应的link给激活建链，itu/ansi/qsig都支持。
支持双机模式：

1）在双机情况下，每添加一条thunk的时候，先判断是哪个平面，如果是当前平面，激活对应的link并进行建链。

2）双机工作过程中，突然有个平面出现故障，需要可用的平面接管故障的平面，此时成为单机模式。单机模式不判断平面号，对所有的可用的thunk对应的link进行检测，如果link处于没建链的状态（这条link是接管过来的link或者是新添加的link），就进行建链。

3）单机模式转双机模式，出现故障的平面修复后，又恢复双机平面，此时，需要同步，之前接管的平面需要对那些处于已建链状态且不是本平面的link进行断链，而修复后的平面恢复那些link，并重新进行建链。
2、nfas：non-facility associated signaling，

在这种情况下，只有两条link，分别叫主备链路。在上层msic中，每添加一条thunk的时候，判断对应的link是否是主备链路中的一条，如果是，对这条link进行激活建链。itu/ansi都支持，但qsig不支持。
支持双机模式：

1）在双机情况下，每添加一条thunk的时候，除了判断是哪个平面，还要判断是否是主备链路中的一条，如果是当前平面而且是主备链路中的一条，激活对应的link并进行建链。

2）双机工作过程中，突然有个平面出现故障，需要可用的平面接管故障的平面，此时成为单机模式。单机模式不判断平面号，对所有的可用的thunk对应的link进行检测，如果link处于没建链的状态且是主备链路之一（这条link是接管过来的link），就进行建链。

3）单机模式转双机模式，出现故障的平面修复后，又恢复双机平面，此时，需要同步，之前接管的平面需要对那些已处于建链状态且不是本平面的link进行断链，而修复后的平面恢复那些link，并重新进行建链。
主备链路的相互接管，在链路层，两条链路没有故障都要进行建链，在协议层，才选择一条可用。在ITU中，如果两条link在链路层都已完成建链，ISDN层链路选择主链路，直接切换到IN SERVICE状态；在ANSI中，如果两条link在链路层都已完成建链，ISDN层链路选择主链路，给对端发送SERVICE消息，收到对端的回应时，ISDN层完成建链，处于IN SERVICE状态。
4.3. Message Format & Date structure

4.3.1. Module parameter structure
	/************************************************************

ISDN parameter attribute structure

************************************************************/
typedef struct _isdn_pst_struct

{


u16 cg_id;


u32 tg_id;


u32 cic;


u32 sp_proc_id;


u32 su_proc_id;


int trace_flag;



u32
circuit_id;
} Pst;
typedef struct _cg_attrib_struct

{


u8




variant_type;


u8




priority;

//0: re-attempt; 1: continue


u8




network_id;


u32




dpc;



u32




opc;


u32




tg_id;

u8




nfas_flag;
//0:associated signalling  1:non-facility associated signalling


u8




ds_ch[2];
//ds_ch[0]:primary,  ds_ch[1]:backup
}Cg_Attrib_struct;
typedef struct _circuit_attrib_struct

{


u8




plat_id;


u8




cic_range;


u32




head_cic;


u8




link_id;

u8




user_network_if;

u8




d_chnl;
} Circuit_Attrib_struct;



Pst: Post structure

cg_id: Reference number used by the ISDN module to identify the circuit group. 
su_proc_id: Service user processor id. first req connect, id is zero
sp_proc_id: Service provide processor id. first ind connect, id is zero 
circuit_id: Reference number used by the ISDN module to identify the circuit. 
plat_id: The platform number of the specified circuit belong to 
head_cic: The head of Circuit ID code at the specified circuit

cic_range: The range of Circuit ID code at the specified circuit

iua_id: The link number of the specified circuit belong to
4.3.2. Module Resource Structures
	/************************************************************

ISDN Resource structure

************************************************************/

#define
ISDN_MAX_SAP

16

#define
ISDN_MAX_CG

256

#define
ISDN_MAX_CIRCUIT              256

#define
ISDN_MAX_PORT

8192

#define
ISDN_CIRCUIT_CIC
             32
typedef struct _isdn_sap_struct

{


u8





enable;


ISDN_Sap_Attrib_

attrib;

}ISDN_Sap_struct;

typedef struct _isdn_cg_struct

{


u8





enable;


u8





sap_id;


Cg_Attrib_struct

attrib;

}ISDN_Cg_struct;
typedef struct _isdn_circuit_struct

{


u8





enable;


u16





cg_id;


u8





user_network_if;


u8





interface_id;


u8





restart_clas;
//restart indicator class


u8





lk3_status;


u8





lk2_status;


u8





dc_status;

//ansi maintenance D-channel status


u8





heartbeat_time;


Circuit_Attrib_struct

attrib;
}ISDN_Circuit_struct; 

typedef struct _isdn_port_struct

{


u8





enable;


u16





call_ref;


u16





callout_fg;


u16





timer_flag;


u32





w_time;


u32





su_proc_id;
//for normal call


u8





msg_cmd;


u8





primitive_cmd;


u8





g_pri_cmd;


u8





timeout_fg;
//0:never timeout,  1:once timeout


u8





sd_comp_fg;
//0:overlap send,  1:send complete


u32





cic_val;


ISDN_CIC_state_

cic_state;


ISDN_Fsm_state_

fsm_state;


int





trace_flag;

}ISDN_Port_struct;
typedef struct _isdn_resource_pond

{


ISDN_Sap_struct

sap_pond[ISDN_MAX_SAP];


ISDN_Cg_struct

cg_pond[ISDN_MAX_CG];


ISDN_Circuit_struct

circuit_pond[ISDN_MAX_CIRCUIT];

ISDN_Port_struct

port_pond[ISDN_MAX_PORT];


ISDN_Attrib_struct

attrib;

}ISDN_Resource_Pond;




4.4. State Machine
	static void isdn_cpc_nt_proc(u32 pid)

/*

isdn状态机，包含n1 ...n25状态

*/

{


int state;


ISDN_Port_struct *pPort = &(isdn_rs.port_pond[pid]);


state = isdn_comm_ctrl(pid);


if(state == pPort->fsm_state.cpc_state)


{



switch(state)



{




case NULL_STATE:





switch(n0_proc(pid))





{






case CALL_INIT_STATE:







state = CALL_INIT_STATE;


  




break;






case CALL_PRE_STATE:







state = CALL_PRE_STATE;


  




break;






default:







break;





}





break;




case CALL_INIT_STATE:





switch(n1_proc(pid))





{


  



case OVERLAP_SD_STATE:


  




state = OVERLAP_SD_STATE;


  




break;


  



case OUT_CALL_PROC_STATE:


  




state = OUT_CALL_PROC_STATE;


  




break;


  



default:


 




break;





}





break;




case OVERLAP_SD_STATE:





switch(n2_proc(pid))





{






case OUT_CALL_PROC_STATE:







state = OUT_CALL_PROC_STATE;







break;






case CALL_DV_STATE:







state = CALL_DV_STATE;







break;






case ACTIVE_STATE:







state = ACTIVE_STATE;







break;






default:







break;





}





break;




case OUT_CALL_PROC_STATE:





switch(n3_proc(pid))





{






case CALL_DV_STATE:







state = CALL_DV_STATE;


  




break;






case ACTIVE_STATE:







state = ACTIVE_STATE;


  




break;






default:







break;





}





break;




case CALL_DV_STATE:





switch(n4_proc(pid))





{






case ACTIVE_STATE:







state = ACTIVE_STATE;


  




break;






default:







break;





}





break;




case CALL_PRE_STATE:





switch(n6_proc(pid))





{






case NULL_STATE:







state = NULL_STATE;


  




break;






case CALL_RV_STATE:







state = CALL_RV_STATE;


  




break;






case CONN_REQ_STATE:







state = CONN_REQ_STATE;


  




break;






case IN_CALL_PROC_STATE:







state = IN_CALL_PROC_STATE;


  




break;






case OVERLAP_RV_STATE:







state = OVERLAP_RV_STATE;


  




break;






default:







break;





}





break;




case CALL_RV_STATE:





switch(n7_proc(pid))





{






case CONN_REQ_STATE:







state = CONN_REQ_STATE;


  




break;






default:







break;





}





break;




case CONN_REQ_STATE:





switch(n8_proc(pid))





{






case ACTIVE_STATE:







state = ACTIVE_STATE;


  




break;






default:







break;





}





break;




case IN_CALL_PROC_STATE:





switch(n9_proc(pid))





{






case CALL_RV_STATE:







state = CALL_RV_STATE;


  




break;






case CONN_REQ_STATE:







state = CONN_REQ_STATE;


  




break;






default:







break;





}





break;




case ACTIVE_STATE:





switch(n10_proc(pid))





{






case -1:







break;






default:







break;





}





break;




case DISC_REQ_STATE:





switch(n11_proc(pid))





{






case REL_REQ_STATE:







state = REL_REQ_STATE;


  




break;






default:







break;





}





break;




case DISC_IND_STATE:





switch(n12_proc(pid))





{






case NULL_STATE:







state = NULL_STATE;


  




break;






case REL_REQ_STATE:







state = REL_REQ_STATE;


  




break;






default:







break;





}





break;




case REL_REQ_STATE:





switch(n19_proc(pid))





{






case NULL_STATE:







state = NULL_STATE;


  




break;






default:







break;





}





break;




case OVERLAP_RV_STATE:





switch(n25_proc(pid))





{






case CALL_RV_STATE:







state = CALL_RV_STATE;


  




break;






case CONN_REQ_STATE:







state = CONN_REQ_STATE;


  




break;






case IN_CALL_PROC_STATE:







state = IN_CALL_PROC_STATE;


  




break;






default:







break;





}





break;




default:





break;



}


}


pPort->fsm_state.cpc_state = state;


isdn_cc_nt(pid);


//unexpected  message  and send_isdn_msg(status) 
//u03-04  u03-05  u01-03


if(pPort->msg_cmd != 0)


{



pPort->msg_cmd = 0;



isdn_set_status(&isdn_sd_msg.msg_list.status, pPort->fsm_state.cpc_state, CAUSE_MSG_NOTCOMP);
//cause 98  101



isdn_send_msg(pid, MSG_STATUS);


}


return;

}


4.5. Interfaces

ISDN模块为了与WXC2 R9平台的其他内部模块进行通信，分成四个接口（如下图）：

a) Upper Layer Interface (UI): Users of the ISDN module

b) Lower Layer Interface (LI): Service provider to upper ISDN module

c) Layer Manager Interface (LMI): Configure the ISDN module

d) Task Scheduler Interface (TSI): Allocate the CPU time
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4.5.1. Upper Layer Interface
Connection Establishment/Release
	Name
	Description
	Function

	Connection establishment indication
	Outgoing SETUP 
	f_isdn_setup_ind

	Connection establishment request
	Incoming SETUP
	isdn_setup_req

	Connection establishment response
	Outgoing CONNECT
	isdn_setup_resp

	Connection establishment confirm
	Incoming CONNECT
	f_isdn_setup_cnf

	Release request
	Outgoing REL
	isdn_rel_req

	Disconnect request
	Incoming REL
	isdn_disc_req

	Release confirm
	Outgoing  RLC
	f_isdn_rel_cnf

	Release indication
	Incoming RLC
	f_isdn_rel_ind


4.5.1.1. In the service provider
For REQUEST or RESPONSE primitives, these functions are called by service user to invoke. The function implement by service provider.

Prototype:

	#define ISDN_CM_OK 

1
/* Command request success */

#define ISDN_CM_FAILED  
             0 
/* Command request failed */

//Receive upper layer interface primitives

extern int isdn_setup_req(Pst *pst, IsdnSetup *ptr);

//Setup request

extern int isdn_setup_resp(Pst *pst, IsdnConn *ptr);

//Setup response

extern int isdn_m_info_req(Pst *pst, IsdnSetupAck *ptr);
//More Infomation request
//IsdnSetupAck 或 IsdnInfo

extern int isdn_call_proc_req(Pst *pst, IsdnCallProc *ptr);
//Proceeding request

extern int isdn_alert_req(Pst *pst, IsdnAlert *ptr);

//Alerting request

extern int isdn_disc_req(Pst *pst, IsdnDisc *ptr);

//Disconnect request

extern int isdn_rel_req(Pst *pst, IsdnRel *ptr);

//Release request

extern int isdn_prog_req(Pst *pst, IsdnProg *ptr);

//Progress request

extern int isdn_info_req(Pst *pst, IsdnInfo *ptr);

//Infomation request

extern int isdn_noti_req(Pst *pst, IsdnNoti *ptr);

//Notify request

extern int isdn_m_restart_req(Pst *pst, IsdnRestart *ptr);
//Management restart request

extern int isdn_service_bc_req(Pst *pst, IsdnService *ptr);
//maintenance B-channel SERVICE request

extern int isdn_service_bc_rsp(Pst *pst, IsdnServAck *ptr);
//maintenance B-channel SERVICE response


Parameters:

pst: post structure. Details see 4.3.
ptr: Pointer to the primitives structure. Details see isdn_msg.h.

Return value:

ISDN_CM_OK: Command request success.

ISDN_CM_FAILED: Command request failed.

4.5.1.2. In service user
For INDICATE or CONFIRM primitives, these functions are called by service provider to invoke. The function implement by service user. Functions must be registered to ISDN module as event handler.

Prototype:
	//Send to upper layer primitives, save data to structure

typedef int f_isdn_setup_ind(Pst *pst, IsdnSetup *ptr);
//Setup indication

typedef int f_isdn_setup_cnf(Pst *pst, IsdnConn *ptr);
//Setup confirm

typedef int f_isdn_minfo_ind(Pst *pst, IsdnSetupAck *ptr);
//More info indication
typedef int f_isdn_proc_ind(Pst *pst, IsdnCallProc *ptr);
//Proceeding indication

typedef int f_isdn_alert_ind(Pst *pst, IsdnAlert *ptr);
             //Alerting indication

typedef int f_isdn_disc_ind(Pst *pst, IsdnDisc *ptr);

//Disconnect indication

typedef int f_isdn_rel_ind(Pst *pst, IsdnRel *ptr);

//Release indication

typedef int f_isdn_rel_cnf(Pst *pst, IsdnRelComp *ptr);
//Release confirm

typedef int f_isdn_prog_ind(Pst *pst, IsdnProg *ptr);

//Progress indication

typedef int f_isdn_info_ind(Pst *pst, IsdnInfo *ptr);

//Info indication

typedef int f_isdn_noti_ind(Pst *pst, IsdnNoti *ptr);

//Notify indication

typedef int f_isdn_stat_ind(Pst *pst, IsdnSetup *ptr);

//Status indication

typedef int f_isdn_reattempt_ind(Pst *pst);


//REATTEMPT
typedef int f_isdn_service_ind(Pst *pst, IsdnService *ptr);
//Service

typedef int f_isdn_service_cnf(Pst *pst, IsdnServAck *ptr);
//Service Ack

typedef int f_isdn_ser_timeout_ind(Pst *pst);

//Service TIMEOUT

typedef struct _isdn_eventhandle_struct

{


f_isdn_setup_ind

*h_isdn_setup_ind;


f_isdn_setup_cnf

*h_isdn_setup_cnf;


f_isdn_minfo_ind

*h_isdn_minfo_ind;


f_isdn_proc_ind

*h_isdn_proc_ind;


f_isdn_alert_ind

*h_isdn_alert_ind;


f_isdn_disc_ind

*h_isdn_disc_ind;


f_isdn_rel_ind


*h_isdn_rel_ind;


f_isdn_rel_cnf


*h_isdn_rel_cnf;


f_isdn_prog_ind

*h_isdn_prog_ind;


f_isdn_info_ind

*h_isdn_info_ind;


f_isdn_noti_ind

*h_isdn_noti_ind;


f_isdn_stat_ind

*h_isdn_stat_ind;


f_isdn_reattempt_ind

*h_isdn_reattempt_ind;


//ansi


f_isdn_service_ind

*h_isdn_service_ind;


f_isdn_service_cnf

*h_isdn_service_cnf;


f_isdn_ser_timeout_ind
*h_isdn_ser_timeout_ind;
}ISDN_EventHandle_struct;


Parameters:

pst: post structure. Details see 4.3.
ptr: Pointer to the primitives structure. Details see isdn_msg.h.
Return value:

ISDN_CM_OK: Command request success.

ISDN_CM_FAILED: Command request failed.

4.5.2. Layer Manager Interface
int isdn_sd_link(u8 iua_id, u8 opercode)
参数：iua_id：链路号

            opercode：链路控制命令参数

功能：给对端发送一个命令，请求得到这条链路的响应

返回值：ISDN_CM_OK：成功

void isdn_link_ctrl()
参数：NULL

功能：控制链路，给链路置想要的命令

返回值：NULL

u32 isdn_assign_port(u8 iua_id)
参数：iua_id：链路号

功能：分配一个端口

返回值：大于0：端口号，成功


   0：分配端口失败
int isdn_cr_select(u32 pid)

参数：pid：端口号，标识某条链路circuit中的cic（在分配cic的时候就已确定pid）。

功能：根据pid分配一个空闲的呼叫参考值call_ref


返回值：ISDN_CM_OK：分配call_ref成功



   ISDN_CM_FAILED：分配call_ref失败
u32 find_port_by_callref(u16 cref, u8 circuit_id)
参数：cref：呼叫参考值，

            circuit_id：话路号

功能：根据呼叫参考值cref和话路id查找端口号id。

返回值：大于0：找到端口号成功，而且此值就是端口号id。


   ISDN_CM_FAILED：找不到端口号，失败。

inline u32 find_port_by_cic(u32 cic, u8 circuit_id)
参数：cic：时隙号

            circuit_id：话路号

功能：根据时隙和话路id查找端口id

返回值：端号id

int find_circuit_by_interfaceId(int cg_id, u8 interface_id)
参数：cg_id：circuit group id

            interface_id：interface id(指cic的高27位，即值是cic/32)

功能：根据interface id查找话路circuit

返回值：circuit id：成功，找到circuit id


   -1：失败，找不到circuit id

int isdn_set_run_mode (u8 run_mode, u32 alter_ip)
参数：run_mode：系统执行的模式（单机模式或双机模式）

            alter_ip：远程ip

功能：设置系统运行的模式

返回值：ISDN_CM_OK：成功
4.5.3. Lower Layer Interfaces
int isdn_receive_msg()
参数：NULL

功能：获取从IUA传上来的消息，调用下层IUA的get_xua_msg()函数。

返回值：ISDN_CM_OK：下层IUA有数据传上来，成功


   ISDN_CM_ FAILED：下层IUA没有数据传上来，失败

void isdn_msdc_proc(u32 pid, IuaMsgStr *iua_src)
参数：pid：端口号，标识某条链路circuit中的cic

            iua_src：下层IUA的消息结构体

功能：发送消息给下层IUA，调用下层IUA的put_xua_msg()函数

返回值：NULL
4.5.4. Task Scheduler Interface
int isdn_init(u8 systemID, u32 interval_ms)
参数：systemID：平面号

interval_ms：系统定时器

功能：提供ISDN各个参数的初始化，包含定时器的初始化

返回值：ISDN_CM_OK：成功

void isdn_timer()

参数：NULL

功能：提供ISDN模块各项任务计划表，也就是分配CPU的时间。

返回值：NULL

4.6. Input (Precondition)
N/A
4.7. Output (Post Conditions)
N/A
4.8. MIB

N/A

4.9. Block Module:  <CPC>
4.9.1. Description

CPC为上层MSC提供服务，一根据上层MSC传来的请求(req)或响应(resp)，在当前的状态下调用LLIC模块处理相关消息，进入下一状态。二从LLIC模块获取到ISDN消息，在当前状态下处理得到的消息，或者给上层传递指示语（ind或cnf），或者调用LLIC模块给下层传递消息，然后进入下一状态。CPC是ISDN模块的核心部分。

[image: image14.emf]ISDN  msg

req 

resp

ind 

cnf

LLIC

Call Processing 

Control (CPC)

RM

CC


4.9.2. Control Flow 
N/A

4.9.3. Message Format
N/A

4.9.4. State Machine
4.9.5. Interfaces
N/A
4.9.6. Input/ Precondition
N/A

4.9.7. Output (post conditions)
N/A

4.9.8. MIB

N/A

4.10. Block Module:  <LLIC>
4.10.1. Description
LLIC为ISDN模块提供两个过程，一是ISDN模块发送消息给下层IUA，二是ISDN模块从下层IUA接收到消息。如下图：
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4.10.2. Control Flow 
ISDN模块发送消息给下层IUA： 
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ISDN模块从下层IUA接收到消息：
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4.10.3. Message Format & Date structure

N/A
4.10.4. State Machine
N/A
4.10.5. Interfaces
isdn_receive_msg()：ISDN模块发送消息给下层IUA，

isdn_msdc_proc()：ISDN模块从下层IUA接收到消息。
4.10.6. Input (Precondition)

N/A

4.10.7. Output (post conditions)
N/A

4.10.8. MIB

N/A

4.11. Block Module:  <RM>
4.11.1. Description
RM提供资源管理，上层MSC第一次请求服务时，或下层第一次发送呼叫消息时，需要ISDN模块给他们分配空闲的资源，如果没有空闲的资源则直接返回忙的消息。刚开始是分配CIRCUIT，接着给每条CIRCUIT中的cic分配一个pid，使pid有效，然后根据pid给其分配一个呼叫参考值call_ref。
4.11.2. Control Flow 
N/A

4.11.3. Message Format & Date structure

N/A
4.11.4. State Machine
	


4.11.5. Interfaces
4.11.6. Input (Precondition)

N/A
4.11.7. Output (post conditions)
N/A
4.11.8. MIB

N/A

5. Installation

N/A
6. Limitations and Backwards Compatibility
N/A
7. Future consideration 

N/A
8. Requirement Traceability

Present the traceability between the requirements as defined in the SRD and the design, which is defined in this document
N/A
	#
	Requirement ID (SRD)
	Design (SDD)

	
	
	


9. Unit Test

9.1. Description
ITU/ANSI/QSIG三种协议的比较，它们在编解码方面大同小异：

1 针对一些常用到的信息单元进行比较（没列出来的是一样处理，除非在某个协议不存在当前信息单元）：

Bearer capability: ITU比ANSI/QSIG多一些域，ANSI和QSIG类似

Call identity: 只存在于ITU

Change status: 只存在于ANSI
Channel identification: ITU跟ANSI类似，QSIG比ITU/ANSI少一个域interface id

Network-specific facilities: ITU跟ANSI不同，QSIG不存在此信息单元

Notification indicator: ITU跟ANSI不同，QSIG不存在此信息单元

Restart indicator: ITU跟ANSI类似，而QSIG不支持single interface这个域值

Sending complete: ITU跟QSIG类似，而ANSI不存在此信息单元

2 消息的比较：

SETUP ACKNOWLEDGE: ITU比QSIG多一些信息单元，而ANSI不存在此消息

INFORMATION: ITU比QSIG多一些信息单元，而ANSI不存在此消息

NOTIFY: ITU跟ANSI不同，而QSIG不存在此消息

SERVICE: 只存在于ANSI

SERVICE ACKNOWLEDGE: 只存在于ANSI

3 状态的比较：

overlap sending: ITU跟QSIG类似，而ANSI不存在此状态
overlap receiving: ITU跟QSIG类似，而ANSI不存在此状态

4 NFAS的比较：

FAS: ITU跟QSIG类似，ANSI跟ITU/QSIG不同

NFAS: ITU跟ANSI不同，而QSIG不存在非随路信令

5 USER-NETWORK interface比较：

user side interface: ITU跟ANSI/QSIG类似

network side interface: ITU跟ANSI类似，QSIG不存在网络侧接口
9.2. Configuration
9.3. Test List
9.4. Test Result
10. Code Review Record

	Date
	Title 
	Name 
	Result / Comments
	Signature
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