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Preface

Conventions

This document contains the following conventions in symbols, keyboard operations, mouse operations and warning marks.

1.
Symbols

The information with an angular bracket stands for a key name, button name or the information that is input at the terminal by an operator. The information with a square bracket stands for the man-machine interface, menu bar, data table, and field name. A multi-level menu is separated with a slash. For example, the multi-level menu [File/New/Folder] stands for the menu item [Folder] under the submenu [New] under the menu [File].
2.
Keyboard operations

	Format
	Meaning

	Characters in angle brackets
	Key or button name. For example, <Enter>, <Tab>, <Backspace> and <a> mean carriage return, tab key, backspace key and letter "a” in lower case.

	<key 1+ key 2>
	Press several keys on the keyboard at the same time. For example, <Ctrl + Alt + A> means pressing “Ctrl” “Alt” and “A” at the same time.

	<key, key 2>
	Press the first key, and then release it and then press the second key. For example, <Alt, F> means pressing the “Alt” key, and then releasing it and then pressing the “F” key.


3.
Mouse operations

	Format
	Meaning

	Click
	Press and release the left mouse button promptly

	Double-click
	Quickly press twice the left button of the mouse and then release it.

	Right-click
	Quickly press and release the right button of the mouse

	Drag
	Press and hold the left button of the mouse and move the mouse


4.
Marks

Four eye-catching symbols will appear in this manual to indicate the places worthy of special attentions during operation:
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, Caution [image: image3.png]


, Warning[image: image4.png]


, and Danger: alerting you to some important instructions.
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1 Advanced GSM Principle

This section describes the interface/protocol type and relative specifications used between all entities in a GSM network. 

1.1 GSM Protocol Architecture

In application systems, it is necessary to combine multiple devices to accomplish a function generally. Therefore, the devices should be interconnected through a variety of interfaces based on the stipulated protocols. In other words, two entities can communicate with each other only when they comply with a protocol. So interfaces represent the joints between two adjacent entities, and protocols are the rules for information exchange on the joints. 

The OSI reference model is based on the layered technology, and divides protocols into different layers according to their functions, as shown in Fig. 1.1‑1. The first layer is the physical layer or transport layer, the second is the link layer or network layer, and the third is the application layer. 

In the GSM system, the signaling protocol is based on the OSI model.
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Fig. 1.1‑1  Layered Architecture Diagram of the OSI Reference Model

1.1.1 GSM Network Architecture

1.1.1.1 Network Interface Description Without the GPRS Functional Entity
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Fig. 1.1‑2  GSM Network Architecture (Without GPRS)

The interface types between functional entities in the GSM network are all stipulated. A specific message format is defined on each interface, and it can be identified by the entities at both sides of the interface. Some interfaces are internal interfaces, that is, they are colocated with functional entities. But message formats are also specified for these interfaces to clearly describe the processing progress.

BTS-MS interface (Um interface)

Also named air interface, this interface is used for the interconnection between the MS and the GSM system. It can transmit such messages as radio resource management, mobility management, and call control management. 

BSC-BTS interface (Abis interface)

This interface is used for the remote interconnection between the BTS and the BSC, belonging to an internal interface. 

MSC-BSS interface (A interface)

This interface has a standard protocol to transmit the following messages:

BSS management messages

Call processing messages

Mobility management messages

1.1.1.2 Network Interface Description with the GPRS Functional Entity
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SGSN-BSS interface (Gb interface)

The SGSN connects with the BSS through the Gb interface to provide services for the MS. In this way, the SGSN establishes a link with the MS through LLC to provide mobility management (location trace) and security management. The SGSN implements protocol conversion with the MS, that is, the IP protocol on the backbone network is converted into SNDCP and LLC. In addition, it also provides MS authorization and registration.

1.1.2 GSM Protocol Architecture

The GSM system defines detailed protocol standards for each interface, to implement the interconnection between different vendors’ equipment, and different networks, thus providing the global roaming function for mobile users. The interfaces of the GSM system adopt the hierarchical protocol architecture, complying with the OSI reference model of the ISO. The hierarchical architecture contains the physical layer, data link layer, network layer, and application layer. The GSM system transmits messages by means of the Signaling System No.7. 
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1.1.2.1 MS-MSS and BSS-MSS Protocols
MS-MSS and BSS-MSS interfaces include the Um interface, Abis interface, and A interface. 
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a. Um interface

The Um interface is defined as the communication interface between the MS and the BTS, also called air interface. It is the most important one among all the GSM interfaces. 

First, it implements the compatibility between the MSs of various vendors and between the networks of different operators, thus realizing the roaming of MSs. Second, it solves the spectral efficiency problem of the cellular system, and adopts some anti-interference technologies and measures to reduce interference. The Um interface implements the physical connection between the MS and the fixed part of the GSM system, that is, the radio link. In addition, it transmits such messages as radio resource management, mobility management, and connection management. 

The protocols on the Um interface are defined specifically in the GSM specifications. The Um interface can be analyzed at three layers based on the OSI model. 
The first is the physical layer. As the lowest layer of the radio interface, it provides the transmission channel of the radio link, and provides different functional channels for higher layers such as service channel and logical channel. 

The second is the LAPDm layer. It provides a reliable dedicated data link between the MS and the BTS. As the ISDN-based Link Access Protocol for D channel (LAPD), this protocol adds some GSM-specific protocols about mobile applications, so it is named LAPDm. 

The third is the application layer. As the protocol layer responsible for control and management, it arranges the information of user and system control to the designated logical channel according to certain protocol packets. It contains three sublayers, Connection Management (CM), Mobility Management (MM), and Radio Resource (RR), respectively accomplishing the functions of Call Control (CC), Supplementary Service (SS) management, and Short Message Service (SMS) management. 

b. A interface

The A interface transmits messages between the BSC and the MSC, such as MS management, BS management, Mobility management, and connection management. 
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The A interface conforms to the requirements in GSM 08. 

The protocols on the A interface can be described at four layers: physical layer, data link layer, network layer, and application layer. 

Layer 1: The physical layer adopts the Message Transfer Part 1 (MTP1) protocol. Refer to GSM 08.04 and Q.702 for relative specifications. 

It is implemented by means of level 1 of the MTP of the Common Channel Signaling No.7 (CSS7), with the 2 Mbit/s PCM digital link as the transmission link. It complies with GB7611-87 in performance. 

Generally, the signaling channel uses TS16 in the 2 Mbit/s link. TS0 in the 2 Mbit/s PCM link transmits synchronous signals between the MSC and the BSC, and other timeslots (TS1–TS15, TS17–TS31) transmit service signals. The transmission rate of service signals at this interface is 64 Kbit/s, in A law PCM coding mode. 

Layer 2: The data link layer adopts the MTP2 protocol. Refer to Q.703 for relative specifications. 

MTP2 is a variety of the High level Data Link Control (HDLC) protocol, centralizing all the link layer protocols in MTP. 

Layer 3: The network layer adopts the MTP3 and Signaling Connection Control Part (SCCP) protocols. MTP3 applies the SPC addressing, and SCCP applies the Global Title (GT) addressing. The SCCP layer can provide connection-oriented and disconnection-oriented services for the upper layer. MTP3 and SCCP accomplish the signaling routing function. Refer to Q.703 for relative specifications. 
Layer 4: The application layer adopts the following protocols: 
–
BSS Operation and Maintenance Application Part (BSSOMAP)
–
BSS Application Part (BSSAP)
They maintain and manage the resource/connection of the BS system, and control the service connection/disconnection. 
BSSAP falls into two sub-application parts: 

–
BSS Management Application Part (BSSMAP): Indicates the set of message types between the BSC and the MSC. 
–
Direct Transfer Application Part (DTAP): Indicates the set of message types between the MS and the MSC. 

GSM 08.06 describes how messages are distributed to these two sub-parts. 

BSSOMAP is responsible for the operation and maintenance functions. It can be transmitted between the BSC and the MSC through the A interface, or between the BSC and the OMC through the X.25 protocol. Refer to GSM 12 for relative specifications. 

DTAP transmits CC/MM layer messages between the MS and the MSC. The BSS interprets nothing about these messages. Refer to GSM 08.08, GSM 08.06, and GSM 04.08 for relative specifications. 

BSSMAP transmits all interpretation-needed messages that are related to the call and resource management between the BSC and the MSC. Refer to GSM 08.08 for relative specifications. 

1.1.2.2 GSM Signaling Protocol at the User Side
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The dotted lines in the figure indicate logical connections between the peer protocol layers.
The Um interface connects with the user directly. All the communication-related signaling messages are from this interface. In this sense, it is the most important interface to understand the signaling at the user side. 

There are three application entities at the MS side: RR, MM, and CM. The peer entities of RR are mainly located in the BSC. The transparent message program of the service management entity (TM) on the Abis interface transmits the messages between RR and its peer entities. A small part of peer entities (RR’s) of RR are located in the BTS. The messages between them are transmitted directly through the Um interface. The peer entities of MM and CM are located in the MSC. Two transparent transmissions of DTAP on the A interface and TM on the Abis interface implement the message transmission between the peer entities. The transparent transmission is responsible to convert lower layer protocols. For normal operations of the three application entities and calls, the TM (untransparent message) on the Abis interface and BSSMAP on the A interface perform the level 2 service management for the BTS and the whole BSS. In addition, the network management & maintenance protocols on the interfaces provide conditions for the unified management of NEs and networks. 

Layer 2, the data link layer, adopts an LAPD-based protocol and uses radio interfaces. So this protocol is named LAPDm. The data link layer provides services for layer 3. 

Layer 3 contains three sublayers, which provide the following functions: 

Radio Resource Management (RR) functions. 

This sublayer performs distribution, release, handover, and performance monitoring/control for radio channels. 
Mobility Management (MM) functions. 

This sublayer is responsible to manage mobile users, similar to the call preprocessing in the fixed telephone network according to the COS of users. The difference is the user now is mobile. The specific tasks include user identification confirmation, service authority, security and privacy, and user trace. 

Connection Management (CM) functions. 

This sublayer is responsible for the circuit switching call control. The call control entities (programs) at the CM sublayer provide these functions. Some other programs at the CM sublayer are responsible to provide supplementary services and SMS. The call control function here is nearly the same as that in the fixed network. Due to the shielding of the MM sublayer, the mobility of users shows nothing at the CM sublayer. Its call control access method inherits from the ISDN. 

The CM sublayer contains three parts: 
-
Call Control (CC)

-
Short Message Service (SMS) support 

-
Supplementary Services (SS) support 

1.1.2.3 Intra-MSS Protocols and GSM-PSTN Protocols

The intra-MSS and GSM-PSTN protocol layers are shown in the following figure. 
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Intra-MSS and GSM-PSTN Protocol Layers

MTP and SCCP have been mentioned earlier. 

TCAP protocol 

Transaction Capability Application Part (TCAP, TC) is located between SCCP and MAP, and belongs to the application layer protocol in the OSI. TCAP contains the component sublayer and the transaction sublayer. Refer to Q.771–Q.775 for relative specifications. 

TUP and ISUP protocols 

TUP and ISUP are responsible for the inter-MSC/MSC-PSTN circuit management and call connection processing. 

Refer to Q.720–Q.729 for relative specifications of TUP. 

Refer to Q.760–Q.769 for relative specifications of ISUP. 

CAP protocol 

CAMEL Application Part (CAP) is responsible for the MSC-gsmSCF mobile intelligent service processing. Refer to GSM 09.78 for relative specifications. 

MAP protocol

Mobile Application Part (MAP) defines the circuit-independent messages. Refer to GSM 09.02 for relative specifications. 
The interfaces at the network side include interfaces B-G, and MAP is their signaling protocol. It is the application layer protocol of the Signaling System No.7 and the TCAP user. MAP supports the roaming of mobile users, channel transfer, and the network security and privacy, to implement the global internetworking. Therefore, the MSC needs to exchange data and instructions frequently with such network databases as HLR, VLR, and EIR. All these are circuit-independent messages, and are applicable to the No.7 signaling mode in the 7-layer architecture most. The MSC-MSC and MSC-PSTN signaling that is related to the voice channel connection adopts the TUP/ISUP of No.7 signaling. 

The MAP works in coordination with the signaling at the network side, supporting the GSM services and performances (The channel associated signaling can also be adopted). 
The MAP of the digital mobile network adopts the following specifications and proposals as standards: 

Technical Specifications for Chinese National Telephony Network SS7 Mode
Technical Specifications for Transaction Capabilities Application Part (TCAP) SS7 Mode 
Technical Specifications for Signaling Connection Control Part (SCCP) SS7 Mode 
GSM 09.02 of the ETSI in version 3.8.0 
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MAP Internal to the GSM Network

Introduction to A Interface Protocols

1.1.3 A Interface Protocol Model
The signaling protocol model of the A interface is shown in the following figure: 
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The A interface conforms to the requirements in GSM 08. 

Layer 1——Specifies the physical and equipment parameters and channel architecture, defining the MSC-BSC physical layer architecture. 

It is implemented by means of level 1 of the MTP of the CSS7, with the 2 Mbit/s PCM digital link as the transmission link. It complies with GB7611-87 in performance. 

Generally, the signaling channel uses TS16 in the 2 Mbit/s link. TS0 in the 2 Mbit/s PCM link transmits synchronous signals between the MSC and the BSC, and other timeslots (TS1–TS15, TS17–TS31) transmit service signals. The transmission rate of service signals at this interface is 64 Kbit/s, in A law PCM coding mode. 

Layer 2——Specifies the network operation programs, defining the data link layer and network layer protocols, such as MTP2 (Q.702–Q.703), MTP3 (Q.704–Q.705), and SCCP (Q.711–Q.714). 
MTP2 is a variety of HDLC, consisting of the flag field, control field, information field, parity field, and flag sequence in the frame architecture. MTP3 and SCCP implement the signaling routing function. 

Layer 3: The application layer includes BSSAP and BSSOMAP. They maintain and manage the resource/connection of the BS system, and control the service connection/disconnection. 

1.1.4 Physical Layer

The physical layer adopts level 1 of MTP. 

1.1.4.1 Signaling Data Link (MTP Level 1)

The signaling data link is the level 1 function of the common channel signaling system No.7. It defines the physical, electrical and functional features of the signaling data, and stipulates the connection method with the data link. The signaling data link is a bi-directional signaling transmission channel, composed of two data channels with reverse transmission directions and an identical data rate. 

1.1.5 MTP Layer

1.1.5.1 Signaling Link Function (MTP Level 2)

As the level 2 signaling link control, the signaling link function guarantees to provide a reliable signaling link to transmit signal messages between two directly-connected SPs in coordination with the level 1 signaling data link. The following describes the basic functions of level 2 in detail. 

Range location for signal units

It is used to mark the start and end of a signal unit, that is, to identify signal units from the bit stream on the signaling data link. 

The flag 01111110 is used as the start and end of a signal unit. When signal units are sent, the flags are generated. When signal units are received, it is necessary to check the flags. 

Other parts of signal units must be guaranteed without this type of code for the correct range location. Therefore, perform the 0 adding operation at the sent part, that is, add a “0” after five consecutive 1s. Perform the 0 deleting operation at the received part, that is, delete a “0” after five consecutive 1s. 

Bit location for signal units

It is used to judge whether the signaling link with services loses the bit location. If it does, turn to the error rate monitoring process of signal units. 

In normal cases, the length of signal units is limited to some extent and should be the integer multiple of 8 bits. There should not be more than six consecutive 1s before the 0 deleting operation. If the above conditions are not satisfied, it indicates the loss of bit location. Reject the received signal units, and make statistics in the error rate monitoring process of signal units. 

Error detection

It is used to judge whether the bit stream in signal units makes any error during the transmission. 

Because there are noises in the transmission channel, such interferences as transient interruption may cause signaling message errors. To guarantee the service quality, the error control measures are needed. The error control contains error detection and error correction. 

For a higher error detection capability to abrupt errors due to pulse and transient interruption, the CCITT adopts the detection method of cyclic codes. 

Error correction

It is used to obtain a correct signal unit after errors occur. The NO.7 signaling mode adopts the retransmission correction, that is, requesting the sending end for retransmission upon error detection at the receiving end. 

There are two error correction methods: basic method and Preventive Cyclic Retransmission (PCR) method. 

Basic error correction

The basic error correction method is a non-compulsory, positive/negative acknowledgment and retransmission error correction method. The non-compulsory method indicates that the sending end can transmit message signal units consecutively. It can transmit the next signal unit without waiting for the acknowledgement of the last signal unit. The non-compulsory method can improve the signal transmission speed greatly. 
Each signal unit (MSU) contains two sequence numbers: forward sequence number (FSN) and backward sequence number (BSN). FSN implements the sequence control of signal units, and BSN implements the positive acknowledgement function. The remote gives the FSN value of the latest message signal unit that is correctly received to the BSN of the next signal unit that is sent reversely, that is, the BSN value sent from the remote. It indicates to which FSN of the local the message signal unit is sent. 
Each MSU contains Backward Indication Bit (BIB) and Forward Indication Bit (FIB), and the negative acknowledgement is implemented by the BIB reversion. If the remote MSU is tested with errors, it is needed to reject the MSU. The remote MSU that is sent again indicates the FSN sequence error, so send the negative acknowledgement to the remote (BIB reversion in the local MSU). 
PCR

The PCR is a non-compulsory, positive acknowledgment and cyclic retransmission method. If there is no new MSU or LSSU to be sent, it sends the MSUs in the retransmission cache that get no positive acknowledgement automatically and cyclically. If there are new MSUs, it prefers sending new MSUs instead of cyclic retransmission. Due to the active cyclic retransmission, the PCR method does not use the negative acknowledgement. 

Initial alignment

The initial alignment indicates the control program that is used for the first startup or to restore the signaling link after faults, including the normal initial alignment and emergency initial alignment. Level 3 determines whether to adopt the normal alignment or the emergency alignment. 

The initial alignment adopts four different alignment state indications: 

—
SIO 
Alignment state loss indication 

—
SIN 
Normal alignment state indication 

—
SIE 
Emergency alignment state indication 

—
SIOS 
Service interruption state indication 

The alignment process contains the following states during the initial alignment: 

Idle state 

The idle state is the beginning state of the initial alignment process. 

Disalignment state

Sending of SIO to the remote in the idle state indicates the start of the initial alignment process to the disalignment state. 

Aligned state

Receiving of SIO/SIN/SIE response from the remote in the disalignment state indicates the aligned state, and the local sends SIN or SIE to the remote according to the level 3 settings. 

Verification state

Receiving of SIN or SIE from the remote in the aligned state indicate the verification state. 

In the verification state, the local monitors the error rates of signal units from the remote. If the received signal units are qualified, it indicates that the verification is finished and the local sends FISUs to the remote. When FISUs or MSUs are received from the remote, the signaling link enters the service provision state. If the verification fails for five times, it is regarded that the signaling link cannot accomplish the initial alignment process and turns to the idle state. 

Signaling link error rate monitoring

It is used to monitor the error rate of the signaling link, to guarantee the good service quality. 

There are two kinds of error rate monitoring processes: signal unit error rate monitoring and alignment error rate monitoring. The former is used after the signaling link is provided with services, and the latter is used when the signaling link is in the verification state of the initial alignment process. 

Flow control

It is used to process the congestions detected at level 2, to prevent the congestion flood on the signaling link. 

When congestions are detected at the receiving end of the signaling link, the local stops the positive/negative acknowledgement for message signal units, and periodically sends the link state signal units in SIB state indication, so that the remote can judge between congestions and faults. When the congestions at the receiving end of the signaling link are cleared, the sending of SIB signal units is stopped and the signaling link restores the normal operation. 

1.1.5.2 Signaling Network Function (MTP Level 3)

Level 3 signaling network functions of the No.7 signaling fall into the signaling message handling function and signaling network management function. 

Signaling message handling
The Signaling Message Handling (SMH) function is to transmit a signaling message to the appropriate signaling link or user part. The SMH function is composed of three parts: message routing, message discrimination, and message distribution. 

Routing label

The SMH function uses routing labels contained in the message signal units. So the routing label is introduced first. The routing label is located at the beginning of the Signaling Information Field (SIF), as shown in the following figure: 
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The routing label contains the following contents: 
Destination Point Code (DPC)

Originating Point Code (OPC)
Signaling Link Selection (SLS)

DPC is the SP code of the message destination, OPC is the SP code of the message source, and SLS is the code for selecting a signaling link during the load sharing. In the figure, routing label a has 32 bits, with 14 bits of DPC, 14bits of OPC, and 4 bits of SLS. Our country adopts routing label b, with 24 bits of DPC and OPC respectively, 4 bits of SLS, and 4 bits reserved. 

Message routing

The Message Routing (MRT) selects a signaling link to transmit signaling messages to the DSP by means of the information (DPC and SLS) in the routing label. 

Source of messages

The messages that are sent to the MRT include: 

User signaling messages that are sent from level 4.
Messages to be forwarded that are sent from the message discrimination of level 3 SMH (as the Signaling Transfer Point [STP]).

Messages that are generated at level 3 and sent from the signaling network management and test & maintenance functions, including signaling routing management message, signaling link management message, signaling service management message, and signaling link test control message. 

Routing

For the messages to be sent, the MRT checks the route to the DPC first. If it does not exist, “Messages to an unreachable SP are received” will be sent to the signaling routing management in the signaling network management. If it exists, the MRT will select a signaling link based on the load sharing, and transmit the messages to be sent to level 2. 
For signaling link management messages and signaling service management messages, the link to be selected is related to the SLC that is mentioned earlier. 
Routing table

The routing table is the basis of routing. Routing programs implement the routing by consulting the routing table. The routing table may have a hierarchical architecture, so that the signaling link group number and signaling link number can be queried level by level according to DPC and SLS. The routing table should contain such information as the link availability and replaceable link group. 
When the routing status changes, the signaling service management sends a message “Modify the routing table” to the MRT, which will then modify the routing table. 
Message discrimination

The Message Discrimination (MDC) function receives messages from level 2, to confirm whether the message destination is this SP. If it is, the MDC will transmit the messages to the Message Distribution (MDT). If it is not, the MDC will transmit the messages to the MRT. The latter indicates that this SP has the transfer function, that is, the STP function. 
The label architecture is determined according to specific conditions. For example, an SP as the international exchange needs to check the network indicator to determine the signaling messages belong to the international network or the national network. And then the SP can analyze the label architecture by using the SP coding scheme of the international network or the national network. If there are different label architectures or different SP coding schemes in the national network, the SP should also check the network indicator. For example, the original SP code of our country has 14 bits, and that after unified coding of toll/local SPs has 24 bits. During the coexistence of 14 bits and 24 bits, a possible transition solution is the backup bit of the network indicator (DC). In this case, it is necessary to determine the SP coding scheme first in order to know whether the message destination is this SP. 
Message distribution

The MDT function distributes the messages sent by the MDC to the corresponding user part, signaling network management part, and test & maintenance part. The messages reaching the MDT must be the messages that should be received by this SP. 
After receiving a message, the MDT checks the service indicator first. The messages are divided into different types according to the service indicator. For example, 0000 indicates the signaling network management message, 0001 indicates the signaling network test & maintenance message, and 0100 indicates the telephone user part. And then, the MDT transmits the messages to the corresponding user part. If they are signaling network management messages, the MDT will transmit them to the corresponding part of the signaling network management function according to the type of management messages. 
Signaling network management

Based on the pre-determined signaling network status data and information, the signaling network management function controls the message routing and the signaling network architecture. In this way, it can recombine the signaling network upon the signaling network failure, to maintain/restore the function to transmit signal units. The failure has many types. For example, the signaling link and SP cannot work, or congestions lead to the reachability (utilization) decreasing. The signaling network management includes three parts: signaling service management, signaling link management, and signaling routing management.

1.1.6 SCCP

In the hierarchical architecture of the No.7 signal mode, the SCCP is one of the MTP user parts, and provides MTP with the GT-based routing function. In this way, it can transmit circuit-related/circuit-independent information and other types of information between the exchange and the dedicated center in the telecom network through the No.7 signal network, thus providing connectionless or connection-oriented services. If the data that the user intends to transmit exceed the MTP limit, the SCCP should provide such necessary functions as segmentation and reassembly. Combining with level 3 MTP3 of the No.7 signaling, the SCCP can provide the network layer function equal to the OSI reference model. 

1.1.6.1 SCCP Application Features

The SCCP application features include:

Transmits various circuit-independent signaling messages. 

Provides the GT-based routing function, directly transmitting signaling between different No.7 signaling networks worldwide that are interconnected. 

Provides connection-oriented services besides connectionless services. 

According to the hierarchical architecture of No.7 signaling, the SCCP user is the ISDN User Part (ISUP) and TCAP. ISUP supports the end-to-end message transmission by means of SCCP, and supports relevant ISDN supplementary services. TCAP realizes the remote transmission of various existing and expected circuit-independent messages by means of perfect network layer functions provided by SCCP and MTP3, and supports the new services and new functions such as mobile communication and IN.

1.1.6.2 Network Service Function Provided by SCCP

SCCP can provide users with connectionless and connection-oriented services, and fall into the following four classes: 

Class 0: Indicates the basic connectionless service. 

Class 1: Indicates the connectionless service with sequential messages. 

Class 2: Indicates the basic connection-oriented service. 

Class 3: Indicates the connection-oriented service with flow control.

1.1.7 BSSAP

BSSAP falls into DTAP and BSSMAP. 

DTAP is used to transmit CC and MM related messages between the MSC and the MS. All the messages need no BSS interpretation, so they are transmitted transparently through the BSS. This layer is only a carrier transmission channel and not the major object to be described. 

BSSMAP supports the processes that are related to the call or resource management and need the BSS interpretation/processing between the MSC and the BSS. Some BSSMAP processes will trigger the RR layer process or the trigger result of the RR layer process. The BSSMAP related processes are the major objects to be described, which are listed as follows. 

1.1.8 BSSMAP Related Processes

All the messages mentioned in the following refer to BSSMAP messages if no protocols are specially specified for them. 

1.1.8.1 Assignment

The general distribution strategy is to distribute an SDCCH channel for the MS first to transmit some authentication signaling (Refer to MM and CC protocols). In the case of one call, the MSC will transmit an ASSIGNMENT REQUEST message to the BSS, to request the BSC to change the current channel to a RCH channel. When the TCH channel is ready, the BSS transmits an RR layer ASSIGNMENT COMMAND message of the Um interface to the MS along the SDCCH channel, notifying the MS to access the TCH channel. After the successful establishment of the new channel, the MS transmits an ASSIGNMENT COMPLETE message to the BSS. And then, the BSS transmits an ASSIGNMENT COMPLETE message of BSSMAP to the MSC, to finish the channel assignment process. During a call, in addition, the MSC can transmit an ASSIGNMENT COMMAND message to ask a change of the radio interface mode, such as the changing from the voice transmission to the data transmission and changing of the voice coding method. The flow is similar to the above, and the mode changing process is triggered at the BSS side. 

The channel assignment process is illustrated in the flow of mode modification (assignment). 

[image: image16.png]AssTGNMENT
Conprann

AssTGNMENT
CowpLeTE

BS!

msc

AssTGNMENT
REQUEST

ASSIGNMENT
cowpLETE




1.1.8.2 Handover

a. Handover execution

The handover is executed by the MSC to transmit a HANDOVER COMMAND message which contains a complete RR layer HANDOVER COMMAND message of the Um interface to the BSS. And then, the BSS transmits the RR layer message to the MS. In the case that a handover succeeds or the MS fails to return to the original channel after an unsuccessful handover, the BSS will receive a CLEAR COMMAND message for clearing the channel from the MSC. 
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b. Handover requirement indication

To initiate a multi-BSS handover, the BSS transmits a HANDOVER REQUIRED message with the destination cell for handover to the MSC to which it belongs. If the MSC decides to perform the handover and successfully establishes a channel in the destination BSS, it will transmit a HANDOVER COMMAND message as the response. For the subsequent process, refer to the handover execution process above. 
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c. Handover resource distribution

The MSC transmits a HANDOVER REQUEST message to the destination BSS, to request channel resources for the handover. If the destination BSS successfully accomplishes the distribution and activates the channel, it will transmit a HANDOVER REQUEST ACKNOWLEDGE message which contains an RR layer HANDOVER COMMAND message of the Um interface to the MSC. For part of the subsequent process, refer to the handover execution process and handover requirement indication process above. If the MS successfully accomplishes the handover to the destination BSS, it will transmit an RR layer HANDOVER COMPLETE message of the Um interface to the BSS. And then, the BSS transmits a HANDOVER COMMAND message to the MSC. 
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d. Handover execution

After an intra-cell or inter-cell internal handover, the BSS needs to transmit a HANDOVER PERFORMED message to inform the MSC. 
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The following is a flow chart of the handover between two BSCs under the same MSC. The locations of the above three processes in the whole flow are illustrated. 
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1.1.8.3 Release

There are many causes for the release. The first is that the MSC transmits a CLEAR COMMAND message to the BSS to ask a connection release. Thus, the BSS transmits an RR layer CHANNEL RELEASE message to ask the MS channel to release the RR connection. In addition, the BSS enables a corresponding process (see the description of the RR release process at the RR layer), and transmits a CLEAR COMPLETE message to the MSC as the response. 
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The second is that the BSS transmits a CLEAR REQUEST message to the MSC to request a connection release. The subsequent process is similar to the first one (In the case of the detection of radio connection failure, the BSS need not inform the MS). 
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1.1.8.4 Classmark Update

In the case of the network requirement (in the system information on the BCCH channel) or the classmark change, the MS in the dedicated mode will inform the network side of its classmark as soon as possible through an RR layer CLASSMARK CHANGE message. Upon receiving, the BSS transmits a CLASSMARK UPDATE message that contains relative contents of the CLASSMARK CHANGE message to the MSC. 
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1.1.8.5 Classmark Enquiry

To learn about the MS classmark, the MSC transmits a CLASSMARK REQUEST message to the BSS, and the BSC transmits an RR layer CLASSMARK ENQUIRY message accordingly to the MS. The MS sends back a CLASSMARK CHANGE message to the BSS, which will then inform the MSC through a CLASSMARK UPDATE message. 
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1.1.8.6 Trace Invoke

The trace invoke process can be initiated by the MSC or the BSC. To request the BSC to make trace records for a specific call, the MSC transmits an MSC TRACE INVOKE message to the corresponding BSC to trigger the trace behavior. Similarly, to request the MSC to make trace records for a specific call, the BSC transmits a BSC TRACE INVOKE message to the corresponding MSC to trigger the trace behavior. 
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1.1.8.7 Queuing Indication

If the BSS obtains no radio channel in the assignment process or the handover resource distribution process, it can put off the channel request by using the queuing mechanism and wait for the advent of an idle radio channel. In this case, the BSS needs to inform the MSC by transmitting a QUEUING INDICATION message. 
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1.1.8.8 PDSS1 Flow Control

The PDSS1 flow control process is used to ask the MSC to suspend or resume the PDSS1 data transmission in the corresponding call connection. When congestions occur at the radio interface, the BSS transmits a SUSPEND message to ask the MSC to suspend the transmission of DTAP messages with PDSS1 protocol layer 3. When congestions are removed at the radio interface, the BSS transmits a RESUME message to ask the MSC to resume the transmission of DTAP messages with PDSS1 protocol layer 3. 
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1.1.8.9 Circuit Change 

This process is used in the case that only the BSS distributes terrestrial circuits for the A interface. To change a circuit for a call connection, the MSC transmits a CHANGE CIRCUIT message to the MSS and releases the circuit. After receiving the message, the BSS selects and occupies a new circuit that matches the requirement, returns a CHANGE CIRCUIT ACKNOWLEDGE message with the circuit information to the MSC, and releases the original circuit at the same time. 
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1.1.8.10 LSA Handling

The MSC can transmit an LSA INFORMATION message to the BSS for a specific call. This message contains a Localized Service Area (LSA) list and relative attributes (such as preference) of each LSA. The BSS keeps the information for these calls, and preferentially or only consider the corresponding adjacent cells in the LSA list upon a handover. 
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1.1.8.11 Terrestrial Circuit Block/Unblock 

The terrestrial circuit block process can be initiated by the BSS or the MSC. 

To block a terrestrial circuit of the A interface, the BSS transmits a BLOCK message to the MSC, which will then process it and send back a BLOCK ACKNOWLEDGE message as the response. To unblock a terrestrial circuit of the A interface, the BSS transmits an UNBLOCK message to the MSC, which will then process it and send back an UNBLOCK ACKNOWLEDGE message as the response. 
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To block a terrestrial circuit of the A interface, the MSC transmits a BLOCK message to the BSS, which will then process it and send back a BLOCK ACKNOWLEDGE message as the response. To unblock a terrestrial circuit of the A interface, the MSC transmits an UNBLOCK message to the BSS, which will then process it and send back an UNBLOCK ACKNOWLEDGE message as the response. 

1.1.8.12 Terrestrial Circuit Group Block/Unblock

Similar to the terrestrial circuit block process, the terrestrial circuit group block process can block/unblock multiple terrestrial circuits once. 

To block some terrestrial circuits of the A interface that can be described in one message, the BSS transmits a CIRCUIT GROUP BLOCK message to the MSC, which will then process it and send back a CIRCUIT GROUP BLOCK ACKNOWLEDGE message as the response. To unblock some terrestrial circuits of the A interface, the BSS transmits a CIRCUIT GROUP UNBLOCK message to the MSC, which will then process it and send back a CIRCUIT GROUP UNBLOCK ACKNOWLEDGE message as the response. 
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To block some terrestrial circuits of the A interface that can be described in one message, the MSC transmits a CIRCUIT GROUP BLOCK message to the BSS, which will then process it and send back a CIRCUIT GROUP BLOCK ACKNOWLEDGE message as the response. To unblock some terrestrial circuits of the A interface, the MSC transmits a CIRCUIT GROUP UNBLOCK message to the BSS, which will then process it and send back a CIRCUIT GROUP UNBLOCK ACKNOWLEDGE message as the response. 
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1.1.8.13 Reset

Global reset

The global reset process can be initiated by the BSS or the MSC. 

Detecting a serious global fault, the MSC transmits a RESET message to the BSS. During the time to wait for the BSS response, the MSC informs the BSS of the locally blocked circuits through the terrestrial circuit or terrestrial circuit group block process. Receiving the message, the BSS releases all the calls and relative information, and sends back a RESET ACKNOWLEDGE message as the response in a period of time. 

Detecting a serious global fault, the BSS transmits a RESET message to the MSC. During the time to wait for the MSC response, the BSS informs the MSC of the locally blocked circuits through the terrestrial circuit or terrestrial circuit group block process. Receiving the message, the MSC releases all the calls and relative information, and sends back a RESET ACKNOWLEDGE message as the response in a period of time. 
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Circuit reset

The circuit reset process can be initiated by the BSS or the MSC. It is used to resume the BSS/MSC information when a fault that only affects part of devices occurs. 

Detecting an idle circuit caused by an abnormal SCCP connection release, the BSS transmits a RESET CIRCUIT message to the MSC. Receiving the message, the MSC clears the relative calls, sets the corresponding circuit to idle if it exists, and sends back a RESET CIRCUIT ACKNOWLEDGE message. If the corresponding circuit is blocked at the MSC side, the MSC will transmit another BLOCK message to the BSS, which accordingly sends back a BLOCK ACKNOWLEDGE message as the response. If the MSC fails to find the circuit in the RESET CIRCUIT message, it will return an UNEQUIPPED CIRCUIT message to the BSS. 

Detecting an idle circuit caused by an abnormal SCCP connection release, the MSC transmits a RESET CIRCUIT message to the BSS. Receiving the message, the BSS clears the relative calls, sets the corresponding circuit to idle if it exists, and sends back a RESET CIRCUIT ACKNOWLEDGE message. If the corresponding circuit is blocked at the BSS side, the BSS will transmit another BLOCK message to the MSC, which accordingly sends back a BLOCK ACKNOWLEDGE message as the response. If the BSS fails to find the circuit in the RESET CIRCUIT message, it will return an UNEQUIPPED CIRCUIT message to the MSC. 
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1.1.8.14 Resource Indication

The MSC requests the BSS to report the current resource status of the subordinating cells, which is the resource indication process. At first, the MSC transmits a RESOURCE REQUEST message to the BSS, indicating the mode of resource status report and cell identifiers. And then, as required by the MSC, the BSS transmits a RESOURCE INDICATION message with the current resource status about the relative cells to the MSC. 

There are four resource indication modes: 

1) 
Auto mode: After receiving the RESOURCE REQUEST message, the BSS instantly returns a BSSAP RESOURCE INDICATION message without containing any resource information as the response. And then, once the auto condition (service threshold or the interval between any two messages) set by O&M of the BSS is satisfied, the BSS automatically transmits a BSSAP RESUORCE INDICATION message to the MSC, and uses the Periodicity IE in the BSSAP RESOURCE REQUEST message to determine the interval of indication messages (unless the Periodicity IE is 0, when the BSC ignores 0). 

2) 
One-off mode: After receiving the BSSAP RESOURCE REQUEST message, the BSC instantly returns a BSSAP RESOURCE INDICATION message with resource information. If the BSSAP RESOURCE REQUEST message contains no Extended Resource Indication IE, the BSC will stop sending and wait for the next BSSAP RESOURCE REQUEST. If it does, the BSC will comply with the regulations of Subsequent Mode elements in the message: 
	0
	Refer to mode 4. 

	1
	If the previous mode is mode 1 or 3, follow it. Otherwise, adopt mode 4. 


3) 
Periodical mode: After receiving the BSSAP RESOURCE REQUEST message, the BSC instantly returns a BSSAP RESOURCE INDICATION message with resource information, and then periodically transmits the BSSAP RESOURCE INDICATION messages. If the Periodicity IE in the BSSAP RESOURCE REQUES message is not 0, the interval for sending the indication messages is this value multiplied by 100ms. If this value is 0, the message is faulty, and the whole BSSAP RESOURCE REQUEST message can be considered wrong. 

4) 
Stop mode: After receiving the BSSAP RESOURCE REQUEST message, the BSC instantly returns a BSSAP RESOURCE INDICATION message without containing any resource information as the response. And then, it stops transmitting the resource information about relative cells to the MSC. 
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1.1.8.15 Handover Candidate Enquiry

The handover candidate enquiry process is actually a mandatory handover request under the control of the MSC. Generally, when the MSC detects large traffic in a cell through some information collections (such as the resource indication process), it may transmit a HANDOVER CANDIDATE ENQUIRY message to the BSS to which the cell belongs. This message contains the largest number of handover requests triggered in the cell and the candidate cells that can be used for the handover. After receiving the message, the BSS specifies the cell call to enable the handover flow, that is, it transmits HANDOVER REQUIRED messages to the MSC. Finishing the transmission of all the HANDOVER REQUIRED messages, the BSS informs the MSC of the total number of handover requests triggered through the HANDOVER CANDIDATE RESPONSE message. 
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1.1.8.16 Flow Control

The flow control process can be initiated by the MSC or the BSC. 

Detecting that its processor is overloaded, the MSC transmits an OVERLOAD message to the subordinating BSS. In addition, it will periodically transmit this message to the BSS if the overload is not cleared. Receiving this message, the BSS performs the corresponding flow control. The BSS implements the flow control by prohibiting the access of some class of user in a short period of time. 

Detecting that its processor is overloaded or the CCCH channel (PCH channel in fact) is overloaded, the BSS transmits an OVERLOAD message to the MSC to which it belongs. In addition, it will periodically transmit this message to the MSC if the overload is not cleared. Receiving this message, the MSC performs the corresponding flow control. The MSC implements the flow control by reducing the number of PAGING messages and the number of in-handovers to the BSS. 
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1.1.8.17 Paging

To initiate a paging to an MS, the MSC transmits a PAGING message to the BSS through the A interface. And then, the BSS transmits the paging to the MS through a PAGING REQUEST message along the PCH channel of radio interface. 

The paging process is illustrated in the paging flow. 
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1.1.8.18 Cipher Mode Control

To modify the cipher mode of a channel, the MSC transmits a CIPHER MODE COMMAND message to the BSS through the A interface. The BSS transmits an RR layer CIPHERING MODE COMMAND message of the Um interface to the MS in the original cipher mode, and enables the new decipher mode (uplink) at the same time. Receiving the RR layer CIPHERING MODE COMMAND message of the Um interface, the MS enables the new cipher mode (uplink) and decipher mode (downlink), and transmits a CIPHERING MODE COMPLETE message to the BSS. If the BSS receives a correctly deciphered packet (in the new cipher mode), it indicates that the MS has correctly converted to the new cipher mode, and the BSS also transmits packets in the new cipher mode (downlink). After receiving the RR layer CIPHERING MODE COMPLETE message of the Um interface from the MS, the BSS transmits a CIPHER MODE COMPLETE message to the MSC through the A interface as the response. 

The cipher mode control process is illustrated in the cipher mode modification flow. 
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1.1.8.19 SAPI ’n’ Reject

After receiving a DTAP message from the MSC and detecting that the SAPI in the message is not 0, the BSS tries to establish a corresponding link on the radio interface. If the link establishment fails due to some reasons, the BSS will transmit an SAPI ’n’ REJECT message to the MSC. 
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1.1.8.20 Load Indication

The load indication process is used to inform the BSC about the load status of other cells not belong to this BSC, to accomplish the handover behavior better (for example, to select a candidate cell). Based on some principles (such as periodical transmission or transmission triggered by threshold-crossing), the BSS reports the current load status of the cells under this BSC to the MSC. Receiving this message, the MSC forwards it to other relative BSCs. 
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1.1.8.21 Uplink Distribution

Successful uplink distribution

Receiving a talk access request, the BSS transmits an UPLINK REQUEST message to the MSC. And then, the MSC transmits an UPLINK REQUEST ACKNOWLEDGE message to acknowledge the uplink distribution permission to the MS with the request. The MSC should also transmit an UPLINK SEIZED COMMAND message to all the other BSSs in the voice group call. Upon the establishment of the radio link, the BSS transmits an UPLINK REQUEST CONFIRMATION message with complete information of the SABM frame to the MSC. 

[image: image43.png]B5; msc

UPLINK FREE

UPLINK FREE

upLINE ueLIng
access REuEST

vacs AcCE3s

Lonsg (sRaM

(Talk Ind))-----> veLINK
Lonsg (vl REQ ACK
< (ralk 10d)) | <o-oo- -

ueLIng
REQ CNF (Talk 1nd)





Unsuccessful uplink distribution

Receiving a talk access request, the BSS transmits an UPLINK REQUEST message to the MSC. If the MSC does not approve this uplink channel, it will transmit an UPLINK REJECT COMMAND message to the BSS. And then, the BSS releases the uplink link. 
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1.1.8.22 Uplink Release Indication

If the uplink radio link cannot be established during the uplink distribution, the BSS will transmit an UPLINK RELEASE INDICATION message to the MSC. If the speaker initiatively releases the uplink link, the BSS will also transmit an UPLINK RELEASE INDICATION message to the MSC. 
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1.1.8.23 Uplink Seized Command

After successfully executing the uplink distribution process, the MSC transmits an UPLINK SEIZED COMMAND message respectively to the BSSs involved in each voice group call. Receiving this message, the BSS performs the uplink busy process (by transmitting an UPLINK BUSY message in the downlink direction). 
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1.1.8.24 Uplink Release Command

The uplink release command process is used in the following two cases. One is the group call anchor MSC detects that the speaker talks nothing any more. In this case, the uplink release process is executed to make listeners speak. The other is the group call anchor or relay MSC detects that the speaker has left the group call area. To activate this process, the group call anchor MSC transmits an UPLINK RELEASE COMMAND message respectively to each BSS involved. Receiving this message, the BSS performs the uplink release process (by transmitting an UPLINK FREE message in the downlink direction). 
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1.2 Introduction to Signaling on the Abis Interface

1.2.1 Signaling on the Abis Interface

The interface between the BSC and the BTS is called the Abis interface. The BSC connects with the BTS via the Abis interface, at the two sides of which the base station interface devices are installed. 

The Abis interface supports networking modes of star, chain and tree.

On the Abis interface, the data link layer adopts the LapD protocol, while the upper layer adopts application protocols such as RR.

1.2.2 Introduction to Protocols on Layers of the Abis Interface

The hierarchical structure of the Abis interface is as shown in the following diagram:
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There are a total of three layers: 

1.
Layer 3 protocol: Provides the management to the L3 messages and the radio resources on the transparent transmission A interface. 

2.
Data link layer: Based on the LAPD protocol. 

3.
Physical layer: A PCM digital link with a rate of 2048kbit/s.

The related protocols on the Abis interface are: 
GSM 08.52: Stipulates basic principles of other rules of the Abis interface and regulates different service functions of the BSC and the BTS.

GSM 08.54: Regulates the structure of the physical layer of the Abis interface.
GSM 08.54: Data link layer protocol of the Abis interface.
GSM 12.21: Regulates the O&M message transmission mechanism on the Abis interface.
The following are a detailed illustration of the LapD protocol on the link layer and the L3 protocol (hereinafter called Abis L3 protocol as no specific name is given to it).

1.2.3 LapD Protocol 

In GSM, Link Access Procedure for D channel (LapD) is a data link procedure responsible for transmitting signaling between the BTS and the BSC. It transmits messages between entities on the layer 3 via the user-network interface through the channel D. The reference model of the Open System Interconnection (OSI) and the layer service convention are taken into account in LapD. According to the GSM specification, the signaling interfaces between the BSC and the BTS should comply with the LapD procedure.

LapD supports three categories of messages: Signaling`(including SM), O&M messages and the L2 management messages.

The BSC can transmit each message category to the TRX and the BCF via one or more layer-2 links. Signaling links on the Abis interface can address different units through the Terminal Endpoint Identifiers (TEI).

A same unit usually contains multiple functional entities. Logical links between different functional entities can be identified with the Service Access Points Identifier (SAPI). In the GSM specification, there are three logical links: Radio Signaling Link (RSL) whose SAPI is 0, Operation & Maintenance Link (OML) whose SAPI is 62 and L2 Management Link (L2ML) whose SAPI is 63.

The following figure displays the architectural models of L2 links. Some logical links can be multiplexed on one physical link. The same L2 logical links cannot be multiplexed on more than one physical links. 
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1.2.3.1 Frame Architecture

The basic function of the link layer is to divide the messages to be transmitted on the channel to bit unit, the smallest unit in which all the link layers function. One such unit is called one frame in the “signaling world”. The key problem is that adequate messages should be contained in the bit stream so that the receiving end can find the beginning and end of each frame. LapD inherits HDLC in terms of this. The beginning and end of each frame is an 8-bit flag. To prevent the fake beginning and end, the “0-bit insertion” is introduced to hide the bit sequence same as the tag in the data flow.With this mechanism, the frame length is variable and even it is unnecessary to point out the actual length within the frame. A same flag can serve as both the end of the previous frame and the beginning of the next frame.
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1.2.3.2 Segmentation and Reassembly

The maximum length of the frame is restricted by the lower-layer transmission. When the maximum length of the signaling packet exceeds that of the frame, this signaling packet must be segmented to several small frames. And also these small frames must be reassembled at the receiving end. To reassemble the segmented packets, enough information must be available at the receiving end, which will increase the extra cost of the protocol. If it is estimated that the maximum length of the signaling packet will not exceed that of the frame, process of segmentation and reassembly can be omitted. 

The LapD frame length of the Abis interface is simply restricted within 264 bytes(flags are excluded), which corresponds to the 260 bytes of the upper-level message. Therefore, there is no need to define functions of segmentation and reassembly on the Abis interface.

1.2.3.3 Error Detection and Correction

The second important function of the link layer is to detect the frames which may incur abnormality during transmission and make a request for retransmission, improving the transmission quality.

1.2.3.4 Multiplex
With the link layer, it is possible to multiplex message streams on one channel. These message streams are independent and their frame sequences can be random. And these message streams must use the windows. To differentiate them, each frame should be inserted with one address. This mechanism is dedicated to the system including one line and several terminals. It is necessary for the point-to-multi-point link and is reserved in LapD.
The multiplex on the Abis interface includes two aspects. One is to multiplex message streams with different functions, which is similar with the radio interface. “SAPI” values on this interface are listed in the following table. SAPI0 is for all packets sent from or received by the radio interface. In other aspect, with the multiplex function, different links are provided to different devices in the BTS. They are differentiated with the Terminal Equipment Identification (TEI) of the other domain of the address of the LapD link layer. The TEI dynamic management is one of the functions of the SAP163 messages.
	SAPI
	Message stream type

	0
	Radio signaling

	62
	Operation and maintenance

	63
	L2 management


1.2.3.5 Flow Control

The last problem to be studied for the link layer is the flow control. Usually it is supposed that the processing and buffer capability of the receiving end of a link should be able to process the maximum throughput of the link. However, due to the reason that different message streams share resources, its processing capability is usually smaller than the sum of the maximum capacities of all message streams. The objective of the congestion control is to control each message stream to prevent the whole system capability from decreasing to 0 due to the partial overload and try to realize a biggest throughput.No matter how far the bottle neck is from the message stream, notify the bottle neck of the congestion situation to control the input load. In this way, the source message stream will be decreased.Performing the flow control in segments is a good method to control the throughput.

1.2.3.6 Error Processing

As the LapD link usually transmits data with a good hardware performance, most of the transmission errors can be processed by the hardware. The Layer 2 software only processes the TEI-related errors and only records other errors.


[image: image51.emf]I

I/NR/RNR/REJ

Sending end

Receiving end


1.2.4 Abis L3 Protocol

This protocol is mainly used to transmit the application part of the BTS, including the radio link management function and the O&M function.

Manage the physical devices and logical devices, including the initiation, release, parameter control and performance monitoring to these devices. Messages are transmitted between the BTS and the BSC, and do not correspond with those on the Um interface. The managed objects are divided into four types:

Radio link layer management message 
Dedicated channel management message
Common channel management message
TRX management message

All messages except the MEASUREMENT RESULT message in the Abis L3 protocol are transmitted through the frame I in the LapD. The MEASUREMENT RESULT message should be transmitted in the UI frame in LapD. 

1.2.4.1 Radio Link Layer Management Process 

Link establishment indication
When the BTS detects a SABM frame sent by the MS on an activated logical channel, it will sends the ESTablish INDication message to the BSC, indicating a multi-frame L2 link initiated by the MS on the radio interface has been established. The SABM frame is contained in this message. Upon receiving this message, the BSC should establish a SCCP connection with the MSC.

The link establishment indication is included in the initial access process of the MS, channel model change (assignment) process and the switchover process. It is also included in the process of the MS sending the point-to-point short message.

[image: image52.png]us

first SABM

BTS

EST IND





Link establishment request

When the BSC is to establish a multi-frame L2 link on the radio interface between it and the MS, it will send an ESTablish REQuest message to the BTS where the MS is located. Then the BTS sends a SABM frame to the MS. Upon receiving the answering frame UA from the MS, it will send an ESTablish CONFirm message to the BSC.

This process is seldom used and is only used when the network sends a point-to-point message to the MS. 
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Link release indication
When the BTS receives a DISC frame from the MS via a multi-frame link layer, it will send a RELease INDication message to the BSC, notifying it that the link layer of the radio interface has been released. Upon receiving this message, the BSC will release the corresponding logical channel.

The link release indication process can be viewed in the session release process. It is also used when MS releases the L2 link that sends the point-to-point SM. 
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Link release request

When the BSC requires releasing a multi-frame L2 link, it will send a RELease REQuest message to the BTS. Then the BTS will send a DISC frame to the MS. Upon receiving the answering frame UA from the MS, the BTS will return a RELease CONFirm message to the BSC.

This process is seldom used and is only used when releasing the L2 link that sends a point-to-point message to the MS.
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Sending the transparent L3 message in the confirmation mode

The BSC sends to the BTS a DATA REQuest message, which includes the whole L3 message to be sent in the confirmation mode.

This process is used when the BTS transparently transmits messages of RR, MM, CC and SS on the Um interface to the MS. 
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Receiving the transparent L3 message in the confirmation mode

Upon receiving a L3 message in the confirmation mode, the BTS will send it to the BSC by packing it in the DATA INDication message. 

This process is used when the BTS transparently transmits messages of RR, MM, CC and SS on the Um interface to the BSC (the last three categories of messages are transparently sent from the BSC to the MSC). 
[image: image57.png]Ms

I-frames

RR E rames

DATA IND




Sending the transparent L3 message in the unconfirmed mode

The BSC sends to the BTS a DATA REQuest message, which includes the whole L3 message to be sent in the unconfirmed mode.

This process is used when the BTS transparently transmits the RR message on the Um interface to the MS. 
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Sending the transparent L3 message in the unconfirmed mode

The BSC sends to the BTS a UNIT DATA INDication message, which includes the whole L3 message to be sent in the unconfirmed mode.

This process is used when the BTS transparently transmits the RR message on the Um interface to the BSC. 
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1.2.4.2 Dedicated Channel Management Process

a. Channel deactivation

If the BSC determines to assign a logical channel to the MS, it will send the CHANnel ACTIVation command to the TRX corresponding to the BTS to activate the relevant channels. Then the TRX will returns the ACTIVation ACKnowledge message or the CHANnel ACTIVation NACK message. 

The channel activation process can be viewed in the processes of the MS initial access, switchover and channel model change. 
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b. Channel mode change

When the BSC is to change modes of the activated channels (triggered by the messages sent by the MSC), it will send a MODE MODIFY message containing the new mode to the BTS. The old mode of the BTS is specified during the channel activation or during the previous channel mode change. After changing to the new mode, the BTS will send the MODE MODIFY ACKnowledge message or the MODE MODIFY NACK message to the BSC. 

The channel mode modification process is included in the channel mode modification flow. 
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c. Handover detection

During the handover process, when the MS is trying to access the target BTS and the BSC, it will send the HANDOVER ACCESS burst to the BTS in the new channel. Upon successfully receiving the burst, the BTS will send a HANDOver DETection message to the BSC. If the handover is in the asynchronous mode, the BTS will send the PHYsical INFOrmation message repetitively to the MS.

The handover detection process is included in the handover flow.  

[image: image65.png]MS

_mmNDO_AccESS

Py INFO

BTS




d. Start the ciphering

If the BSC decides to adopt a new ciphering algorithm to the messages transmitted on the channel (triggered by the BSSMAP protocol sent by the MSC), it will send to the ENCRyption CoMmanD message to the BTS where the channel is in. This message contains all messages to be used by the BTS and a whole Ciphering Mode Command message on the RR layer of the Um interface. Upon receiving the message, the BTS transmits the Ciphering Mode Command message on the RR layer of the Um interface to the MS in the original ciphering mode and enables the new deciphering mode in the uplink direction. Upon receiving the Ciphering Mode Command message on RR layer of the Um interface, the MS will enable the new ciphering in the uplink direction and the new deciphering in the downlink direction and send the Ciphering Mode Command message to the BTS. If the BTS has received a packet that is correctly deciphered (in the new ciphering mode), it means that the MS is correctly transferred to the new ciphering mode and the BTS will also transmits messages in the new ciphering mode (in the downlink direction). Then the BTS will pack this message in the Abis interface message DATA INDication and send it to the BSC as a positive response. If the BTS cannot cipher according to the ENCRyption CoMmanD message out of a certain reason, it will return an ERROR REPORT message to the BSC.

The ciphering starting process is also included in the encryption flow. 
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e. Measurement report

Generally, in case of the 102/104 multiframe, the MS sends a measurement report (the MEASurement REPort message on the Um interface) to the BTS, which performs the uplink measurement simultaneously, through the SACCH channel. This report contains all the downlink measurement messages for the 102/104 multiframe. Then the BTS will combine the two messages in the MEASurement RESult message on the Abis interface, which will be sent to the BSC. Due to some reasons, the BTS has not received the measurement report from the MS, so it only puts its own uplink measurement result in the MEASurement RESult message on the Abis interface and then sends this message to the BSC.

The measurement report process can be viewed in other flows. 
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To reduce the BSC’s load of processing the measurement report and the message traffic on the Abis interface, a so-called measurement report pre-processing mechanism is introduced. That is, the BTS firstly manufactures the measurement data of the 102/104 multiframe (for example, get the average value) and then sends the manufactured result to the BSC in a lower frequency. To enable the BTS to pre-process the measurement report, the BSC will send a PREPROCESS CONFIGURE message to the BTS. This message contains some basic controlling parameters for manufacturing of BTS. After receiving this message, BTS will preprocess the measurement result and will return the pre-processing result to the BSC in the PREPROCESSED MEASUREMENT RESULT message. 
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In the case that one EXTended MEASurement REPort message sent by the MS is contained in the uplink SACCH channel, the BTS will forward it to the BCS as usual without the preprocessed measurement.  
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f. SACCH deactivation

This process is included when the BSC releases the SACCH logical channel of the BTS according to the radio channel release program. At the same time the BSC sends the Channel Release message (message on the RR layer of the Um interface) to the MS, it also sends a DEACTIVATE SACCH message to the BTS to de-activate the SACCH channel. 
This SACCH deactivation process is included in the channel release flow. 
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g. Radio channel release
When a logical channel is not in use any longer, the BSC should inform the BTS to release it by sending a RF CHANnel RELease message to it. After releasing the useless channel, the BTS will return a RF CHANnel RELease 

ACKnowledge message to the BSC. 

This radio channel release process is included in the channel release flow. 
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h. MS power control

The BSC calculates the adequate emitting power of the MS according to the measurement data and then notifies BTS of the controlling parameters by sending the MS POWER CONTROL message to it Then BTS will send this information to the MS through the L1 frame header of the SACCH channel. Until now, the power control to the MS is implemented.

This MS power control process is included in other flows. 
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i. Base station power control:

The BSC calculates the adequate emitting power of BTS according to the measurement data and then sends the BS POWER CONTROL message to the BTS to notify it of the controlling parameters. Then the BTS will adjust its power according to these parameters.

This BS power control process is included in other flows. 
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j. Connecting failure

When BTS detects that the activated wireless link has been disconnected, it will sends the CONNection FAILure INDication message to the BSC to notify the BSC of this disconnection. The most possible cause for the disconnection is contained in the message.

This connection failure processing process is included in the session release flow. 
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k. Physical context request

If the BSC needs to learn some information on the current channel where the MS is in, it will send the PHYsical CONTEXT REQuest message to the BTS. Then the BTS will send the PHYsical CONTEXT CONFirm message, which contains the relevant physical context. Generally, the physical context mainly includes the current time advance of the MS and the current uplink/downlink emitting power (when the power is controlled by the BTS).

This physical context request process is included in the channel mode modification (assignment) flow and the handover flow. 
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l. SACCH Message Modification

In the uplink direction of the SACCH channel, the BTS will notify the MS of the power controlling parameters and the latest time advance through the L1 frame header and send the SI5/5bis/5ter/6 message on the RR layer of the Um interface repetitively to the MS. If the BSC wants to modify the related information in the SACCH channel, it will send a SACCH INFO MODIFY message to BTS. The new SI5/5bis/5ter/6 message on the RR layer of the Um interface is contained in this message. 

This SACCH message modification process is included in other flows. 
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m. Talker detection

During a period in which the channel for a voice group call is activated, if the BTS receives the access burst from the MS in the uplink direction of the channel, it will assemble a VGCS UPLINK GRANT message (L3 message on the Um interface) and send it to the MS in the unconfirmed mode in the primary signaling channel. At the same time the BTS will send to the BSC a TALKER DETection message, which contains the measured delay of the access burst. If no correctly decoded frame is received from the MS in a certain period, the BTS will repetitively send the VGCS UPLINK GRANT message to the MS. If still fails to receive the correctly decoded frames, the BTS will send a CONNECTION FAILURE INDICATION message to the BSC.

This process is only used when the system supports the VGCS/VBS. 
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n. Listener detection

During a period in which the channel for a voice group call is activated, if the BTS receives an access burst of the channel, in which the uplink access request value is included, from the MS, the BTS will assemble a LISTENER DETection message and then sends it to the BSC. 

This process is only used when the system supports the VGCS/VBS. 
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1.2.4.3 Common Channel Management Process

a. MS channel request

When the BTS detects a randomly accessed message from the MS (the CHANnel REQuest message of the MS) in the RACH channel, it will send to the BSC a CHANnel ReQuireD message, in which the effective information of the CHANnel REQuest message is included. 

In the initial access flow, the MS channel request process is included. 
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b. Paging

Upon receiving a PAGING message of the BSSMAP protocol from the MSC via the A interface, the BSC will send to the BTS a PAGing CoMmanD message including the MS identification (TMSI or IMSI). The BTS will pack it in the PAGing REQuest message and then send it to the MS in the PCH channel on the radio interface. 

In the initial access flow, the paging process is included. 
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c. Delete indication
When the BTS deletes an IMMEDIATE ASSIGN COMMAND message due to the downlink CCCH channel congestion, it will send the DELETE INDication message to the BSC. 

The delete indication process is included in the initial access flow,. 
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d. CCCH load indication

When the BTS detects the overload of a CCCH channel, it will periodically send a CCCH LOAD INDication message to the BSC. 

This CCCH load indication process is also included in other flows. 
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e. Broadcast message modification
If the BSC is to modify messages sent in the BCCH channel, it will send to the BTS a BCCH INFOrmation message, which includes the whole SI message on the RR layer of the Um interface to be modified.

The broadcast message modification process in also included in other flows. 
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f. Short message cell broadcast

The cell broadcast shot messages are sent to BTS in the Abis interface message modes including SMS BROADCAST REQUEST and SMS BROADCAST COMMAND. 

The following cell SM broadcast process is included in other flows. 

When adopting the SMS BROADCAST REQUEST message mode, the BSC should be responsible for queuing, retransmission and making use of the CBCH channel. It also segments the SMS cell broadcast message into small blocks, which can be sent via the radio interface. 
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When adopting the SMS BROADCAST COMMAND mode, the BSC can make a request for an accomplished cell broadcast message.The BSC should be responsible for queuing, retransmission and making use of the CBCH channel. It also segments the SMS cell broadcast message into small blocks, which can be sent via the radio interface. 
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When adopting the SMS BROADCAST COMMAND mode, the BSC can set the BTS broadcast default message. The BTS will send the defaulted broadcast message if there are no other messages to be sent. 
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Even it is the BSC that is responsible for making use of the CBCH channel, the BTS can notify the BSC of the overload or underload of the CBCH channel. In case of underload, the BSC sends the CBCH LOAD INDICATION message to the BTS, which will then make a request for broadcasting multiple SMSCB messages arranged by the BSC. 
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The BSC sends the CBCH LOAD INDICATION message to the BTS. In case of overload, the BTS can make a request to stop broadcasting for a period. During this period, the BSC will not send the short message to the BTS.
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g. Immediate assignment

Upon receiving the channel request from the MS, the BSC will try to assign an activated channel to it and send to the BTS the IMMEDIATE ASSIGN COMMAND message, which contains the whole information of IMMEDIATE ASSIGNMENT, IMMEDIATE ASSIGNMENT EXTENDED or IMMEDIATE ASSIGNMENT REJECT (if there is no available channel) of the messages on the RR layer of the Um interface of the MS. Upon receiving this message, the BTS will send the messages on the RR layer of the Um interface to the MS. 

This immediate assignment process is included In the initial access flow. 
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h. Notification

When the BSC is to modify the notification aiming to a voice group call, it will send a NOTIFication CoMmanD message to the BTS. Then the BTS will assemble the message on the radio interface and sends the relevant NOTIFication message (Um interface L3 message). 
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If the BTS cannot execute the notification command sent from the BSC, it will return the ERROR REPORT. 
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This process is available only when the system supports the VGCS/VBS. 

1.2.4.4 TRX Management Process

a. Radio resource indication
In this process, the BTS will notify the BSC of the interference situation of idle channels in a certain TRX by sending the RF RESource INDication message. 

This radio resource indication process is included in other processes. 
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b. SACCH filling message modification
When the BSC is to modify the SI5/5bis/5ter/6/EXTENDED MEASUREMENT ORDER message to be sent on the SACCH channel, it will send a SACCH Filling message to the BTS. 
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c. Flow control

In case of overload of the TRX processor, downlink CCCH or the ACCH, the BTS will send the OVERLOAD message to the BSC as required (the message will be sent periodically until the overload is released). The BTS will notify the BSC of the current situation. The algorithm for controlling the relevant service traffic is introduced as below:

Upon receiving the first OVERLOAD message, the BSC will decrease one-level and start timers T1 and T2. During T1, all the OVERLOAD messages are ignored by the BSC to prevent the service from being decreased too fast. Between T1 and T2, upon receiving the first OVERLOAD message from the BTS, the BSC will decrease to one more level and restart timers T1 and T2. In this way, the service level is decreased to the end. If the T2 is timed out, the service will be increased for one-level and the T2 will be restarted. The service is kept being increased until all the loads are restored. 

The flow control process is also included in other processes.
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d. Error report

When the BTS detects some errors and cannot report them to the BSC through other processes, it will send an ERROR REPORT message to the BSC. This ERROR REPORT contains the most causes of the error, including the message ID, type, channel No., link No. and even the whole messages. 

The error report process is included in the ciphering flow. If is also used when the BTS receives messages that cannot be used from the BSC.
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1.2.5 OAM Messages

1.2.5.1 OAM Message Structure on the Abis Interface

The signal data structure between the BSC and the BTS complies with the definition specified in the ETSI GSM12.21 specification. Code/decode the messages transmitted on the Abis interface is to reduce the message flow on the Abis interface.

The maximum length of the message data packet to be transmitted on the Lapd channel is 255 bytes. A long message can be divided into multiple data packets for transmission.

The basic structure of the message stream to be transmitted on the Abis interface is as shown in the following table.
	Field
	Length
	Description

	Message Discriminator
	1
	0x80: Specified message

0x40: MMI message

0x10: Self-defined message

	Placement Indicator
	1
	0x80: There is only one segment.

0x 40: The first segment in the multiple-segment message

X20: The middle segment in the multiple-segment message

0x10: The last segment in the multiple-segment message

	Sequence Number
	1
	The segment No. begins from 0 (Mode 256)

	Length Indicator
	1
	Length of he succeeding O&M message entity

	OAM Data Field
	Length Indicator
	Message entity of the O&M message


1.2.5.2 Site Initiation Flow

The basic process is described as follows:

After the BSC powers on, Site actively sends the EV_REINI message periodically to all SITEs controlled by the RMM until it receives the EV_REINI_ACK message from this SITE. Then it enters the IDLE status to wait for the EV_SITE_PWR_ON_RPT message of the SITE.

During the normal running of the BSC, after the reboot, SITE will send the EV_SITE_PWR_ON_RPT message to the BSC, making a request to the BSC for an initial configuration.

Deactivate the downloaded software. The downloaded software is described in one EV_ACTI_SW message. If the OMU software is downloaded, the OMU will be reset. Otherwise, data configuration is performed.

After data configuration, the EV_OPSTART message is sent to the SITE. The initialing process is finished once the EV_OPSTART_ACK message is received.

During the whole initializing process, if the BSC cannot get response from the OMU for many times, and the timeout retransmission is beyond the threshold, the initialization failed.

Generally, in the initializing process, the OMU only returns the ACK message to the BSC, indicating that one action has been executed. Whether the action is successfully executed will be indicated in the state report and alarm after the initialization is finished. This initialization process is quite vivid and there are no redundant judging conditions and dead circulation in it.

The message flow chart of the whole process is as follows:


[image: image100.emf]The software versions are not the same

Load and activate the software

The software versions are the same

Perform data synchronization


Fig.  Initializing Process of a Site

1.2.5.3 BTS Data Synchronization Flow

Perform data synchronization to the site when initializing the power-on of the site or modifying the radio configuration from the background. Data synchronization is initialized by the SiteIni process or the RrcAgt process (RrcAgt initializes the data synchronization upon receiving the synchronization start message from the CM forwarded by the BtsOam). The SynAgt process is responsible for the synchronization process.

The data synchronization flow is as follows:
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Fig.  Data Synchronization Flow

1.2.5.4 BTS Software Loading

Upon receiving the load beginning message of the SiteIni, SwDld will perform the software loading to the designated sites. After finishing the loading, it will return the load data end message to the SiteIni.

The software loading flow is as follows: 
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To reduce the message traffic, there is a convention between the SwDld and the OMU side. That is, the OMU will return one packet of Load Data Segment Ack for the N (N = 4) packets of Load Data Segment sent by the SwDld.

1.3 Um Interface Protocols

1.3.1 Protocol Layers of the Upper Circuit Services on the Um Interface

The protocol layers of the upper circuit services on the Um interface are as shown in the following figure.
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1.
Transmission layer (physical layer): As the first layer of the Um interface, it provides the transmission channel of wireless links transmits the data via the radio wave carrier and provides different functional channels for higher layers, including service channels and logic channels.

2.
Data link layer: As the second layer of the Um interface, it provides reliable data links between the MS and the BTS. The adopted protocol is LapDm that is the dedicated protocol used by GSM, and the transmogrification of ISDN “D” channel protocol LapD.

3.
Application layer: It includes three sub-layers of CM, MM and RR. As the third layer of the Um interface, it is mainly responsible for controlling and managing protocols. It arranges the information of subscriber and system control into the designated logical channels according to certain protocol packets.

CM layer: It is responsible for communication management, establishing and maintaining connection between subscribers and releasing call. Its functions are divided into the Call Control (CC), Subjoined Service Management (SSM) and the Short Message Service (SMS). 

MM layer: It performs mobility and security management, namely, the necessary process when the mobile station initiates relocation.

RR layer: It performs radio resource management, to establish and release connection between the MS and the MSC during the call process.

In the following, the protocols on the LAPDm layer and the RR layer will be described. 
1.3.2 LapDm Protocol 

As the LapDm protocol is similar to the LapD protocol, it will not be described here.

1.3.3 RR Protocol

In the following, if the protocols to which messages belong are not marked, they are the messages on the RR layer of the Um interface.

1.3.3.1 Process in the Idle Mode 

a. System information broadcast
System information such as SYSTEM INFORMATION TYPE 2 to 4 and the optional TYPE 1, 2bis, 2ter, 7, 8, 13, 15, 16 and 17 are periodically broadcast to the MS in the BCCH channel in this cell. The MS determines whether to access the system through this cell and how to access the system. After being assembled by BSC, these system information are put into the Abis interface-related information (BCCH INFOrmation) and sent to the BTS. The BTS will send them from the BCCH channel periodically.

You can see the system information broadcast process in other flows.
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1.3.3.2 RR Connection Establishment

a. Paging

When the MSC pages a MS, it will send a paging message of the BSSMAP protocol to the BSC. The BSC will send this message to one or multiple BTSs after packing it in the Abis interface message (PAGing CoMmanD). Then the message contains the MS identification (TMSI and IMSI). Then the BTS will forward this paging message to the MS through the PCH channel of the radio interface after packing it into the PAGing REQuest message. 

This paging process is included in the whole paging flow. 
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b. MS channel request

If the MS initiates the connection request to the network side ( call originating and position update) or receives the paging message from the network side to connect with the network side, it will send a CHANnel REQuest message to the RACH channel of the BTS. After detecting this message, the BTS will pack this message into the Abis interface message (CHANnel ReQuireD) and then send it to the BSC. 

In the initial access flow, the MS channel request process is included. 
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c. Immediate assignment

After receiving the channel request from the MS, the BSC will strive to assign an activated channel to it and send the IMMEDIATE ASSIGN COMMAND message to the BTS. This message contains the whole information of IMMEDIATE ASSIGNMENT, IMMEDIATE ASSIGNMENT EXTENDED or IMMEDIATE ASSIGNMENT REJECT (if there is no available channel) of the Um interface RR layer message of the MS. Upon receiving this message, the BTS will send the Um interface RR layer message to the MS. 

In the initial access flow, the immediate assignment process is included. 
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1.3.3.3 Process in the Dedicated Mode 

a. SACCH process

The following categories of messages are transmitted in the SACCH channel: Measurement report/extended measurement report of the MS and point-to-point SM sent by the MS in the uplink direction, and the SI5/5bis/6/ EXTENDED MEASUREMENT ORDER and the point-to-point SM sent to the MS in the downlink direction. As the point-to-point SM does not belong to the protocol on the RR layer, it will not be detailed here. Both of the other two categories of messages are on the RR layer.

Under the guidance of the BSC, the MS will measure the downlink channel in use and signal strengths of some specified frequency points (usually the BCCH frequency points in the neighboring cells). Then it will report the measurement result to the network side by sending the MEASurement REPort message or EXTended MEASurement REPort message through the SACCH channel. 


[image: image109.wmf]MEAS REP/

EXT MEAS REP

MEAS RES/

PREPROC MEAS RES

MS

BTS

BSC

SACCH


The BSC notifies the BTS of the SI5/5bis/6/EXTENDED MEASUREMENT ORDER message to be sent to the specified MS, and then the BTS forwards the message to the SACCH downlink channel. 
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This SACCH process is also included in other flows. 

b. Channel assignment

Generally, an SDCCH channel is assigned to the MS for transmitting some signaling such as authentication. For details, refer to protocols of MM and CC. For one call, the BSC will receive an ASSignment REQuest message of the interface A from the MSC, requesting the BSC to change the current channel to a TCH channel. Then the BSC will make request for the L3 physical context of the Abis interface and activate a TCH channel. The BSC will send the ASSignment CoMmanD message on the RR layer of the Um interface through the SDCCH channel to the MS, notifying the MS to access the TCH channel. Upon the link to the new channel is successfully established, the MS will return the message ASSignment COMplete to the BSC, which will then send an ASSignment COMplete message of BSSMAP to the MSC. This is the whole channel assignment process.

In the mode modification (assignment) flow, the channel assignment process is included. 
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c. Handover

Handover here refers to the handover between cells. It is divided into the intra-BSC handover and the inter-BSC handover in terms of different entities. We take the most complicated inter-BSC handover as example to illustrate the handover process. We call the BSC initiating the handover as the original BSC, and the destination BSC as the new BSC. 

If the original BSC decides to handover to another BSC, it will send a HANDOver ReQuireD message of the BSSMAP protocol to the MSC to which it belongs. The destination cell to be switched is included in this message. If the MSC establishes a channel in the new BSC successfully, it will send the HANDOver CoMmanD message to the original BSC. This message contains a HANDOver CoMmanD message of the RR layer on the Um interface. The original BSC will send this message to the MS in the original channel. If the MS fails to return the old channel, the original BSC will receive the clearing channel command from the MSC. If the handover fails but the MS returns the old channel, the MS will send a HANDOver FAILure message to the BSC in the old channel. 
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Upon receiving the HANDOver REQuest message from the MSC for one handover, the new BSC assigns the corresponding channels and activate them, then it pack the HANDver CoMmanD message on the RR layer of the Um interface in the HANDOver REQuest ACKnowledge message on the interface A, which will be returned to the MSC. When the MS strives to handover to the new channel, it will send the HANDOver ACCESS message on the RR layer. And after the link is successfully established, it will send a HANDOver COMplete message on the RR layer to the BSC. The BSC notifies the MSC of this completion by sending the HANDOver COMplete message of the BSSMAP protocol. If the handover fails, the new BSC will receives the channel clearing command from the MSC. 
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This handover process is included in the whole handover flow. 

d. Frequency redefining

When the BSC is to modify the frequency points or the frequency hopping parameters of the BTS without affecting the current services, it will send a FREQUENCY REDEFINE message to the MS. Variations of the frequency points and the frequency hopping parameters are contained in this message. Frequency points and the frequency hopping parameters of the BTS and the MS are adjusted simultaneously at a designated moment. In this way, the current services will not be affected. As to the fact that the BTS is not notified with the L3 message of the Abis but with the related messages of the O&M channel between the BSC and the BTS, we will not discuss here.

This frequency redefinition process is included in other flows. 
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e. Channel mode modification

When the MSC is to modify the channel mode (for example, modify the voice channel to be the data channel, it will send a ASSignment REQuest message of the BSSMAP protocol from the interface A to the BSC. Then the BSC will organize two messages according to the message contents. One is the MODE MODIFY message to be sent to the BTS (referring to the channel mode modification of the L3 protocol on the Abis interface) and the other is the CHANnel MODE MODIFY message to be sent to the RR layer of the MS. The two messages are sent out simultaneously. Upon the mode modification is finished, the BTS will send a MODE MODIFY ACKnowledge message on the Abis interface (referring to the channel mode modification of the L3 protocol on the Abis interface), and the MS will send a CHANnel MODE MODIFY ACKnowledge message of the RR layer to the BSC. Upon receiving the response from the BTS and the MS, the BSC will send the ASSignment COMplete message of the BSSMAP protocol to the MSC.

The channel mode modification process is included in the mode modification flow. 
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f. Ciphering mode setting

If the MSC is to modify the ciphering mode of the channel, it will send a CIPHer MODE CoMmadD message from the A interface to the BSC, which will send the ENCRyption CoMmanD message to the BTS where the channel is in. This ENCRyption CoMmanD message contains all messages needed by the BTS and a whole Ciphering Mode Command message on the RR layer of the Um interface to be transmitted to the MS (because both the receiving party and the sending party need to learn the relevant information). Upon receiving the message, the BTS transmits the Ciphering Mode Command message on the RR layer of the Um interface to the MS in the original ciphering mode and enables the new deciphering mode in the uplink direction. After receiving the Ciphering Mode Command message on the RR layer of the Um interface, the MS will enable the new ciphering in the uplink direction and the new deciphering in the downlink direction and send the Ciphering Mode Command message to the BTS. If the BTS has received any packet that is correctly deciphered (in the new ciphering mode), it means that the MS is correctly transferred to the new ciphering mode and the BTS will also transmit messages in the new ciphering mode (in the downlink direction). Then the BTS will pack this message in the Abis interface message DATA INDication and send it to the BSC as a positive response.

The ciphering mode setting process is included in the ciphering mode modification process. 
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g. Additional channel assignment

If the BSC is to configure the TCH/H + ACCH occupied by the MS to be the TCH/H + TCH/H + ACCHs without interrupting the current service, it will send the ADDITIONAL ASSignment message to the MS. Upon receiving this message, the MS will activate the new TCH/H and return an ASSignment COMplete message in the original TCH/H channel.
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h. Partial channel release

If the BSC is to reduce the TCH/H + TCH/H + ACCHs occupied by the MS to be the TCH/H + ACCH without interrupting the current service, it will send the PARTial RELease message to the MS. Upon receiving this message, the MS will release all the bottom-layer connection in the released channel and return an PARTial RELease COMplete message in the primary TCH/H channel.
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i. Classmark modification

In the dedicated mode, as required by the network requires (the requirement is in the system message of the BCCH channel) or due to the classmark change of the MS, the MS will notify the network side of its class mark through the message on the RR layer. Upon receiving the classmark, the BSC will send to the MSC a CLASSMARK UPDATA message of the BSSMAP protocol, which contains the former CLASSMARK CHANGE message. 
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j. Classmark enquiry
If the MSC wants to know the classmark of the MS, it will send a CLASSMARK REQUEST message of the BSSMAP protocol to the BSC, which will then sends the CLASSMARK ENQUIRY message on the RR layer to the MS. Then the MS will return a CLASSMARK CHANGE message, which will be forwarded by the BSC to the MSC by sending the CLASSMARK UPDATE message of the BSSMAP protocol through the A interface.


[image: image122.wmf]DATA IND

(CLASSMARK CHANGE)

MS

BTS

BSC

MSC

CLASSMARK UPDATE

CLASSMARK CHANGE

CLASSMARK ENQUIRY

DATA REQ

(CLASSMARK ENQUIRY)

CLASSMARK REQUEST


k. Notification and paging message indication

The NOTIFICATION message is only used to support the VGCS snooping, notifying the MS of the voice group call in this cell.

l. RR connection release

There are multiple possible reasons for the RR connection release.  

Reason 1: The MSC sends the CLEAR CoMmanD message of the BSSMAP protocol to the BSC to order it to release the connection. Then the BSC sends the CHANnel RELease command on the RR layer to t he MS to order it to release the RR connection. At the same time, the BSC initiates the SACCH deactivation process and returns the CLEAR COMplete message to the MSC. Finally, the BSC initiates the link release indication process and the radio channel release process to disconnect the SCCP link on the A interface. 
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Reason 2: When the BTS detects that connection failure with the MS, it will notify the BSC of it through the connection failure process of the Abis interface. Then the BSC will send the CLEAR REQuest message to the MSC to make a request to release the connection. The succeeding procedure is similar to that in the reason 1 except that there is no need to notify the MS. Actually no messages on the RR layer is involved in the reason 2. This reason is given here just for the sake of the content integration.


[image: image124.emf]MS BTS BSC MSC

CLEAR CMD

CLEAR COM

CLEAR REQ

Connection failure process

SACCH deactivation process

Link release indication

Radio channel release process

SCCP link disconnection process


Reason 3: Out of some other reasons, the BSC itself decides to release the RR connection. It sends the CLEAR REQuest message to the MSC, making a request for releasing the connection. The succeeding procedure is similar to that in the reason 1.


[image: image125.emf]MS BTS BSC MSC

CLEAR CMD

DATA REQ(CHAN REL)

CHAN REL

CLEAR COM

CLEAR REQ

Other reasons

SACCH deactivation process

Link release indication process

Radio channel release process

SCCP link disconnection process


MM Protocol

1.3.3.4 Overview

The mobility management (MM) sublayer describes the mobility management process on the radio interface (Um interface).

The main function of the MM layer is to support the mobility of the terminal users. For example, it reports the locations of users in the current network and provides user ID confidentiality.

The other function of the MM sublayer is to provide the connection management services to different entities on the Connection Management (CM) layer (see GSM 04.07). 

All the MM processes can be executed only after the RR connection is established between the MS and the network.

1.3.3.5 Types of the MM Processes

In terms of the initialization process, there are a total of three MM processes.

1)General MM process

One general MM process can be initialized if a RR connection has existed. The processes of this type include:

Initialized by the network: 

TMSI reassignment process

Authentication process

User label obtaining process

Quitting process
IMSI separation process
2)Dedicated MM process

The dedicated MM process can be initialized only when there is no other running dedicated MM processes or there is no MM connection. The processes of this type include:

General location update

Periodical location update

IMSI attachment

3) MM connection management process
This process is used to establish, maintain and release one MM connection between the MS and the network. Above this, messages can be switched between entities on the CM layer. The MM connection can be established only when there is no MM dedicated channel running. Multiple MM connections can be activated simultaneously. 

1.3.4 Basic Call Control (CC) Flow

Several CC entities are defined in the call control protocol. Each CC entity is independent to other entities and communicates with the peer entities with its own MM connection. Different CC entities have different transaction ID.

An action sequence between two peer entities includes all the basic elemental processes in this section.These basic processes can be assembled into the following categories:

Call setup process
Call clear process
Call process

Other processes

Mobile Origination (MO) is used to describe a call initiated by the mobile station.

Mobile Termination (MT) is used to describe a call initiated by the network.

GPRS Signaling Introduction

1.3.5 Packet Service Protocols
The architecture of the packet service protocol stack is shown in the following figure. 
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Fig. 1.5‑1  Architecture of the Packet Service Protocol Stack 

1.3.5.1 Um Interface

The protocol layers of the Um interface are shown in the following figure. 
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Fig. 1.5‑2  Architecture of the Um Interface Packet Protocol 

1.
GSM RF
The GSM RF layer adopts the same transmission mode as the GSM circuit service, specifying the carriers characteristics, channel structure, modulation mode and radio frequency indices. 

2.
RLC/MAC layer

The RLC is a wireless link control protocol of the air interface between BS and MS. Its main functions are error detection for Um interface data blocks, selection of resending the error data blocks and confirmation.

The MAC controls the access signaling process in the wireless channel. When a large amount of MSs accesses the shared media, it will make judgments. In addition, it maps LLC frames to the GSM physical channels. 
3.
LLC layer

This layer is a very reliable encrypted logic link. The layer is independent of the lower layer wireless interface protocol, to make as little modification to the networks as possible when another GPRS wireless solution is introduced. 
4.
SNDCP
As a transition between network layer and link layer, the SNDCP protocol segments and compresses IP/X.25 user data before sending it into LLC layer for transmission. 
5.
Relay
It is the LLC PDU between relay Um and Gb interfaces.

1.3.5.2 Gb Interface

1.
L1bis–Physical transmission layer

2.
Network Service (NS)

The protocol has two sub-layers: network service sub-layer and frame relay sub-layer. The network service control sub-layer is based on frame relay, used to transmit the upper layer BSSGP PDU. 

3.
BSSGP
On the transmission platform, this protocol is used to provide a connectionless link between BSS and SGSN for data transmission without ACK. 

1.3.6 NS Layer Protocol

The NS layer, also named as link layer, adopts the frame relay technology, which is a connection oriented virtual circuit packet service, to implement multiplexing transfer of signaling and data at the link layer. Here, BSS and SGSN are regarded as the users of the FR network. 

The NS layer is divided into network service control sub-layer and subnet service sub-layer. The NS control entities use subnet service to communicate with each other. Communication between the NS control entities on the Gb interface is based on NS-VCs, that is, NS-VC is the virtual connection channel between the entities at the NS control layer. The NS entities also provides point-to-point communication for its users (BSSGP), and the communication between BSSGP is based on BVCs, that is, BVC is the virtual channel between BSSGP. One BVC usually maps one group of NS-VC. 
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Connection of BSS and SGSN through the Frame Relay Network

The NS control entities have the following functions: 

NS SDU transmission: Encapsulate NS SDUs as NS PDUs, then as subnet service PDUs, and transmit them through NS-VCs. 

Load sharing: Distribute NS SDU among one group of available NS-VCs (without jam) to increase resource utilization. 

NS-VC management: Manage the NS-VC jam process, reset and check NS-VC. 

The NS-VC is identified by Network Service Virtual Connection Identifier (NS-VCI) and the BVC is identified by BSSGP Virtual Connection Identifier (BVCI). It should be noted that NS-VC is a Permanent Virtual Connection (PVC) and GPRS does not indicate the Switched Virtual Connection (SVC). 

The frame relay does not adopt LAPD. It basically keeps the HDLC frame format of the X.25 link layer and adapts the format to FR. The frame format of FR is shown as follows: 
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Here, FLAG is the flag of HDLC (01111110). The EA (end of address) bit indicates address expansion and denotes the last byte of the address when its value is 1. C/R tells the frame is a command frame or a response frame. BECN and FECN are the backward/forward explicit congestion notification bits. When their values are set as 1, it indicates congestion occurs and the receiver should notify the sender to reduce transmission rate through the upper protocols. DE is also used for congestion control. In GPRS, BSS and SGSN set DE as 0. The Data Link Connection Identifier (DLCI) is in the range of 16 to 991. It corresponds to NS-VC, used to identify NS virtual connection. The value 0 is used to carry call control signaling, any value in the range of 992 to 1007 is used to carry link layer management information and other DLCI values are reserved for special purpose. By default, the length of the user information field is up to 1,600 bytes. FCS is the frame check sequence. 

The following figure shows the FR-based Gb interface. 

Seen from the figure, each connection of BSS and SGSN has several BVCs, with each BVC mapping a group of NS-VC and one NS-VC mapping several BVCs. According to the figure, the B channels of the input and output links bears no relation and correspond to the same NS-VC. The data link connections (identified by DLCI) of the input and output links also have no relations. So even if they are same, it is just an accident. 
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FR Based Gb Interface

The NS layer transmits NS SDU (PDU of the BSSGP layer) NS between NS layer user peer entities (BSSGP) through NS primitive such as NS-UNITDATA, NS-CONGESTION and NS-STATUS, and the following parameters: NS SDU, link selection parameters, BVCI, NSEI, congestion causers, transmission capacity (BVC bandwidth), and NS status causers. The NS layer bears the NS SDU and implements the non-acknowledge data transmission and control between BSS and SGSN through the NS PDUs. There are ten kinds of NS PDUs, and NS-ALIVE is one of them. 

1.3.7 BSSGP

The main functions of the BSSGP layer are: 

In the downlink direction, SGSN provides radio resources information for BSS to implement the RLC/MAC function of BSS. 

In the uplink direction, BSS obtains radio resources information from SGSN. 

For two different physical nodes: SGSN and BSS implements node management and control function:

The following figure shows the BSSGP service model.
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BSSGP Service Model

1.3.8 GB Interface Main Process Analysis

Except paging, the BRP only keeps the data transmission process of the air interface and Gb interface. General Packet Radio Service (GPRS) uses TBF to indicate the physical connection of the air interface data transmission, and TBF is indicated by TFI. The following part describes the paging process, uplink/downlink TBF establishment and data transmission. 

1.3.8.1 Uplink/Downlink TBF Establishment and Data Transmission
The transmission of the uplink data block is originated by MS. When receiving the access request from MS, the BSS allocates corresponding Um interface radio channel and Gb interface link resources to MS. The MS immediately turns to the assigned PDCH, thus an uplink TBF channel is established. The data blocks travel along the uplink TBF channel from MS, through BSS, to SGSN. When the uplink data transmission is over, BSS releases Um interface radio channel and Gb interface link resources assigned to the MS, that is, releases the uplink TBF channel and inform MS and SGSN. 

When the data to be transmitted is less than eight RLC blocks, the channel request type of MS is short access and the number of the datagrams is calculated based on the CS-1 code. If the data to be transmitted is more than eight RLC blocks, the channel request type of MS is one-stage or two-stage access. If the data to be transmitted is the measurement report of MS, the channel request type is the single block request without TBF. The channel request types also contain paging response, cell update and mobility management, which are regarded as one-stage or two-stage access by the BSS. 

The processing steps of the short access and one-stage access are as follows: 
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Fig.  Short and One-Stage Access TBF Establishment Process 

For short access and one-stage access, the BSS assigns the radio resources (such as TFI, USF dynamic assignment or fixedly assigned radio block location table ) to MS at a time, and then the MS starts data transmission. 

The processing steps of the two-stage access are as follows: 
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Fig.  Two-Stage Access TBF Establishment Process 

For the two-stage access channel request, the BSS only assigns one radio block to the MS at the first time and the MS transmits the PACKET RESOURCE REQUEST on the assigned block. And then the BSS assigns resources (including TFI, USF or radio block location table) to the MS for the second time, and the MS starts to transmit data on the assigned resources. The packet channel request is an 8-bit or 11-bit access pulse and carries small information. While the PACKET RESOURCE REQUEST is an RLC/MAC signaling packet in CS-1 coding mode and carries more information (including TLLI of the MS, multi-TS capability of the MS, radio preference and channel description), which helps the BSS assign appropriate resources to the MS. 

The data transmission has two RLC modes: ACK mode and NACK mode. In ACK mode, each time when the transmitting end sends an RLC data block, the receiving end needs to acknowledge it. The TBF is released only when all the data is transmitted and gets acknowledge from the peer. In NACK mode, the TBF will be released as soon as the data is transmitted. 

The process of the uplink data transmission in ACK mode is as follows:
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Fig.  Process of the Uplink Data Transmission in ACK Mode 

During data transmission, the BSS should acknowledge the data transmitted by the MS, and the MS decides whether to retransmit the data block according to the acknowledgement. When the data transmission goes to the last BS_CV_MAX (BS_CV_MAX is the parameter broadcasted in the system message) data, the MS starts the count down process. When the BSS receives the data block with CV being 0, it sends the packet uplink ACK/NACK message to the MS. If all the data blocks are received correctly, the BSS sets FAI in the message as 1. If there are data blocks to be retransmitted, the BSS sets FAI in the message as 0. In case that the MS receives the PACKET UPLINK ACK/NACK (FAI=1), it sends the PACKET CONTROL ACK message and then releases the TBF. 

The process of the uplink data transmission in NACK mode is basically the same as that in ACK mode, except that there is no data retransmission during data block transmission. 

1.3.8.2 Packet Paging Process

When the MS is in the standby status and there is uplink data to be transmitted to the MS, the SGSN should initiate paging. The paging request messages are transmitted to the BSS through the Gb interface. Then the BSS converts them into the PACKET PAGING REQUEST messages of the air interface and delivers the messages on the PPCH or PCH. 
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After the MS receives the paging message, it initiates the uplink TBF establishment process, and then sends the paging response PDU packet in the form of data through the air interface to the BSS. The BSS forwards the packets to the SGSN and the SGSN identifies the MS as ready. At this time, the downlink data transmission starts. 

1.3.8.3 Circuit Paging Process

When the IMSI/GPRS-attached MS serves as the called party of the circuit service, the MSC originates the circuit service paging request to the SGSN through the Gs interface. The paging request is transmitted to the BSS through the Gb interface and delivered on the PPCH/PCH or PACCH. 
After receiving the message, MS accesses on the RACH and starts circuit connection establishment. Then the MS originates the GPRS SUSPEND process to suspend the GPRS service. The GPRS service will be restored until the circuit connection is released. 

1.3.8.4 Downlink TBF Establishment and Data Transmission

When the MS is in the ready status, the SGSN can transmit uplink data to the MS. After the uplink data has transmitted to the BSS through the Gb interface, the BSS originates downlink TBF establishment. The process of the downlink TBF establishment is as follows: 
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Fig.  Downlink TBF Establishment Process 

When receiving the datagrams, the BSS delivers downlink assignment to the MS directly on the PAGCH/AGCH and requires the MS to return an control acknowledgement message. Upon receiving the acknowledge message, the BSS starts downlink data transmission. 

The process of the downlink data transmission in ACK mode is as follows: 


[image: image137.emf]MS

BSS

PACKET DOWNLINK ACK/NACK

data

Data (RRBP domain set)

data

PACKET DOWNLINK ACK/NACK(FAI=1)

Data (FBI=1, RRBP domain set)

Start T3193, timeout release TBF


Fig.  Process of the Downlink Data Transmission

During data transmission, the MS checks the received data blocks. The BSS then retransmits erroneous data according to the check result. When transmitting the last data block, the BSS activates the RRBP domain in the RLC/MAC data block and sets the FBI as 1. After receiving the data block, the MS sends the PACKET DOWNLINK ACK/NACK message. In case that the MS can receive all the data blocks correctly, it sets the FAI in the PACKET DOWNLINK ACK/NACK message as 1. After receiving the message, the BSS starts T3193. When the T3193 expires, the BSS will release the TBF and reuse the TBF-occupied resources. If the MS receives erroneous data, the BSS will retransmits the incorrect data according to the check result until all the received data is correct. 

The downlink data transmission in NACK mode is basically the same as that in ACK mode, except that there is no data retransmission. 

1.3.8.5 BVC Status Management Process
The BVC has two states: blocking and unblocking (or normal and available). The blocking/unblocking process and reset process target at the BVC. The BSC exchanges messages with the SGSN to know the status of the BVC. 

a. BVC blocking/unblocking process

The blocking/unblocking process of the BVC is a BVC maintenance process initiated unilaterally by the BSC. The blocking/unblocking operation only targets at the PTP BVC. You cannot make the blocking/unblocking operation on the signaling BVC. Note that the signaling BVC can never be set as blocked. The case data area saves information on the currently latest BVC operation process (blocking/unblocking process). 

The BVC blocking/unblocking signal process is shown as follows: 
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Fig.  BVC Blocking/Unblocking Process  

The BVC blocking/unblocking process contains: 

1) The database or O&M module informs this process to execute the BVC blocking/unblocking operation. This process then saves the BVC blocking/unblocking operation in the case data area, and sends blocking/unblocking message to the SGSN and set the timer T1 to wait for the response. 

2) If this process still fails to receive the ACK response message from SGSN after T1 times out, it will retransmit the blocking/unblocking message. 

3) In case that the retransmission times out twice, this process will set the state of the corresponding BVC as blocked, reports to the O&M module, clears cases and finally ends the process. 

4) If the expected response messages are received before T1 times out, this process will clear the timer T1, clear cases and ends the process. 

b. BVC blocking/unblocking process

The BVC reset process is a BVC maintenance process originated by the BSC and SGSN, which enable the BSC and SGSN to communicate in known status. The reset process (including the signaling BVC and PTP BVC resets) is also a multi-case process. The signaling BVC rest results in the reset of all the PTP BVCs in the same network as this signaling BVC, therefore, the reset of the signaling BVC influences the reset of the PTP BVC and vice versa. For the PTP BVC itself, the different cases don’t influence each other. 

The BVC reset signal process is shown as follows:            
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Fig.  PTP BVC Reset
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Fig.  PTP BVC Reset in Blocked State
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Fig.  Signaling BVC Reset

The reset process originated by the BSC is as follows: 

1) The database or O&M module informs this process to execute the BVC reset operation. This process then saves the BVC reset operation in the case data area, and sends reset BVC message to the SGSN and set the timer T2 to wait for the response. 

2) If the corresponding BVC is identified as blocked at the BSC side, after sending the reset message, this process continues to send blocking message to the blocking/unblocking process to start the blocking process of the corresponding BVC. 

3) After T2 times out, this process still fails to receive the ACK response message from SGSN, it will retransmit the reset message. 

4) In case that the retransmission times out, this process reports to the O&M module, clears cases and ends processing. For PTP BVC, it is necessary to set the state of the corresponding BVC as blocked. 

5) If the ACK response messages are received before T2 times out, this process will clear the timer T2, clear cases and end the process. 

6) If the reset message sent by the SGSN is received before T2 times out, this process regards the message as ACK response. After returning BVC_RESET_ACK to SGSN, this process will clear the timer T2, clear cases and end the process. 

The reset process originated by the SGSN is as follows: 

1) After receiving the reset BVC message sent by the SGSN, the BSC return the BVC_RESET_ACK message to the SGSN. 

2) If the corresponding BVC is identified as blocked at the BSC side, when returning the BVC_RESET_ACK message, this process sends blocking message to the blocking/unblocking process to start the blocking process of the corresponding BVC. 

3) If the BVCI in the reset message is unknown to the BSC, the BSC returns the STATUS PDU message to the SGSN, including the BVCI and cause “BVCI unknown”. 

4) The reset of the signaling BVC results in the suspending process of all the PTP BVCs and ceasing of the running timer. In addition, after finishing the reset of the signaling BVC, the BSC originates the reset of all the PTP BVCs in the same network as this signaling BVC. 

GSM Radio Parameters

1.3.9 BSC Parameters

1.3.9.1 MCC: Mobile Country Code

Description: The MCC consists of three decimal scale numbers, which is used to uniquely identify the home country that of mobile subscribers (or systems) belonging to. It is one of the components of the following three identities: 

1) Location area identity: LAI = MCC + MNC + LAC

2) International mobile station identity: IMSI = MCC + MNC + MSIN

3) Global area identity: GCI = LAI + CI = MCC + MNC + LAC + CI 

Value range: 0 to 999 (decimal)

Setting: As the unique country identification standards all over the world, the resources of the MCC is uniformly distributed and managed by ITU. The ITU recommendation E212 (blue paper) defines the MCC of all the countries. The MCC of China is 460 (decimal). 

Precautions: The value is defined as long as the country where the equipment runs is determined. Therefore, in general, there is no need for modification. Any change of the value will result in the changes of all the BTSs under the BSC (you cannot make any call during area identifier change and stabilization). 
1.3.9.2 MNC: Mobile Network Code

Description: The MNC consists of two decimal scale numbers, which uniquely identifies a specific GSM PLMN network in a country (decided by MCC). It is one of the components of the following three identifiers: 

1) Location area identifier: LAI = MCC + MNC + LAC

2) International mobile station identity: IMSI = MCC + MNC + MSIN

3) Global area identity: GCI = LAI + CI = MCC + MNC + LAC + CI 

Value range: 0 to 99 (decimal)

Setting: If a country has more than one GSM public land mobile networks (PLMN), each network should have a different MNC. Generally, the MNC is unifiedly allocated by the national telecom administration department, and the same carrier can have one or more MNC (depending on the service scale offered), but different carriers cannot share the same MNC. At present, China has two GSM networks, China Mobile and China Unicom with the MNCs as 00 and 01.

Precautions: The value is defined as long as the carrier that uses the equipment is determined. Therefore, there is no need for modification in general. Any change of the value will result in the changes of all the BTSs under the BSC (you cannot make any call during area identifier change and stabilization). 

1.3.9.3 InterHo: Inter-cell Handover under the BSC Control 
Description: According to the specification, the inter-cell handover inside a BSC has two methods: One is that the BSC itself control the inter-cell handover. The other is to implement inter-cell handover inside a BSC using the MSC, with the handover process similar to across BSC handover process. The parameter InHoEnable decides on which method is used. 

Value range: FALSE
The MSC is used to enable the inter-cell handover inside a BSC. 

TRUE
The BSC enables the inter-cell handover inside a BSC independently. 

Setting: By default, the value is TRUE. Do not adopt FALSE unless there are special reasons. 

References: GSM08.08
1.3.9.4 OverLevel: Flow Control Policy 

Description: When the overload phenomenon happens to the system or cell, the BSC needs to impose flow control on corresponding cells. Because there are many methods of flow control, a corresponding policy is required. The parameter OverLevel decides on the traffic control policies adopted in different overload situations.

Value range: The parameter is a 13 x 6 two-dimensional array, and its structure is as follows: As seen from the table, the values of some elements are non-negative and others are non-positive. Therefore, the size of each element is one byte. When the values are saved in the database, the positive and negative signs are ignored (that is non-negative). The background interfaces and foreground programs are responsible for explaining their positive and negative. 
	Overload Level
	Barred Class Number
	Rxlev_ Access_Min
	Penalty Time
	Cell Reselect Offset
	Tx-integer
	Max- Retrans

	0
	0
	0
	0
	0
	0
	0

	1
	0
	0
	0
	0
	1
	-1

	2
	0
	1
	0
	0
	2
	-2

	3
	1
	2
	0
	-2
	3
	-3

	4
	2
	3
	0
	-3
	4
	-3

	5
	3
	4
	0
	-4
	4
	-3

	6
	4
	4
	0
	-4
	4
	-3

	7
	5
	4
	11111
	-3
	4
	-3

	8
	6
	4
	11111
	-2
	4
	-3

	9
	7
	4
	11111
	-1
	4
	-3

	10
	8
	4
	11111
	0
	4
	-3

	11
	9
	4
	11111
	0
	4
	-3

	12
	10
	4
	11111
	0
	4
	-3


Setting: The parameters can be set as the default value in the above figure. 
Precautions: This parameter is dynamically adjusted by the service module in the BSC. Therefore, you only need to set 0 when establishing the BSC at the OMCR side. The value 0 cannot be modified and queried. 

1.3.9.5 T1: Blocking/Unblocking Period

Description: Due to some reasons (O&M intervention; equipment failure/recovery; radio resources unavailable/available), BSS will block/unblock a land circuit and send BLOCK/UNBLOCK message to MSC; After MSC receives the message, it sends BLOCK/UNBLOCK ACKNOWLEDGE message to BSS. This period of time is identified by T1.

Value range: 

	Code
	Duration Represented

	1
	0.1s

	2
	0.2s

	……
	…

	1200
	120s

	Other values
	Reserved


Setting: 100 by default (provisional) 
References: GSM12.20 P41
1.3.9.6 T3: Protection Time of No.7 Instantaneous Disconnection 
Description: Protection time of No.7 instantaneous disconnection.

Value range:

	T3
	Duration Represented

	10
	1s

	11
	1.1s

	…
	…

	300
	30s


Setting: The default can be 100 (10s).

1.3.9.7 T4: Global Resetting Period

Description: T4 is used to monitor the message BSSAP RESET sent by BSC to MSC.

Timer start condition: T4 starts when a global resetting occurs in BSC.

Timer stop condition: The BSSAP RESET ACKNOWLEDGE message from MSC is received.

Timeout: If T4 expires, BSC will repeat the whole process.

Signaling flow:
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T4 Timeout

Value range:

	T4
	Duration Represented

	100
	10s

	101
	10.1s

	102
	10.2s

	……
	…

	1200
	120s

	Other values
	Reserved


Setting: 600 (60s) by default.

References: GSM08.08 GSM12.20 P41
1.3.9.8 T7: Protection Period for Handover Request

Description: T7 monitors the BSSAP HANDOVER REQUIRED message. Time of the COMMAND message:  The maximum time taken from the message BSSAP HANDOVER REQIURED sent by BSC to the message BSSAP HANDOVER COMMAND sent back by MSC. For details, refer to the following signaling flow chart. In case of failure, MSC can send the message BSSAP HANDOVER REQUIRED REJECT to BSC. Similarly, BSC will stop the T7 timer.

Timer start condition: T7 starts when BSC sends the BSSAP HANDOVER REQIURED message to MSC.

Timer stop condition: MSC receives the BSSAP HANDOVER COMMAND or BSSAP HANDOVER REQUIRED REJECT message. When the message BSSAP HANDOVER REQUIRED REJECT is received, BSC can send other messages of BSSAP HANDOVER REQIURED to MSC.

Timeout: If T7 expires but the external handover conditions are still satisfied, BSC will instantly repeat the HANDOVER REQUIRED process.

Signaling flow: 
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T7 Activation
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T7 Timeout

Value range: 

	T7
	Duration Represented

	50
	5s

	51
	5.1s

	52
	5.2s

	……
	…

	300
	30s

	Other values
	Reserved


Setting: 200 (20s) by default.

References: GSM08.08 GSM12.20 P41 
1.3.9.9 T8: Source BSC Handover Executing Period

Description: The external handover process for T8 supervision source BSC. 
Timer start condition: T8 starts when the BSSAP HANDOVER COMMAND message from MSC is received.

Timer stop conditions: When the BSSAP CLEAR COMMAND message is received from MSC or if the RIL3_RR HANDOVER FAILURE message is received from MS, T8 will stop.

Timeout: When the T8 timer expires, BSC will send the BSSAP CLEAR REQUEST message to MSC.

Signaling flow:

[image: image146.wmf]
Successful Handover
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Failed Handover
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T8 Timeout

Value range:

	T8
	Duration Represented

	80
	8s

	81
	8.1s

	82
	8.2s

	……
	…

	150
	15s

	Other values
	Reserved


Setting: 120 (12s) by default. 

References: GSM08.08 GSM12.20 P41
1.3.9.10 T10: Assignment Period

Description: T10 supervises the assigned process.

Timer start condition: T10 starts when an ASSIGNMENT COMMAND message is sent to MS.

Timer stop condition: T10 stops when the ASSIGNMENT COMPLETE or ASSIGNMENT FAILURE message is received from MS.

Timeout: When T10 timer expires, BSC sends a BSSAP ASSIGNMENT FAILURE message to MSC.

Signaling flow:

[image: image149.wmf]
Value range: 

	T10
	Duration Represented

	40
	4s

	41
	4.1s

	42
	4.2s

	……
	…

	140
	14s

	Other values
	Reserved


Setting: 80 by default. When setting this timer, ensure T10 >T33, T10 >T3107.

References: GSM08.08 GSM12.20 P41
1.3.9.11 T13: Protection Period for Global Resetting

Description: T13 is a protective time for a local call clearing process.

Timer start condition: T13 starts when BSC receives the BSSAP RESET message from MSC.

Timer stop condition: When a SSP/SPI (subsystem prohibited/signaling point inhibited) message is received from SCCP.

Timeout: When T13 expires, BSS will send the BSSAP RESET ACKNOWLEDGEMENT message to MSC.

Signaling flow:

[image: image150.wmf]
Value range:
	T13
	Duration Represented

	50
	5s

	51
	5.1s

	52
	5.2s

	……
	...

	300
	30s

	Other values
	Reserved


Setting: 150 (15s) by default.

References: GSM08.08 GSM12.20 P41
1.3.9.12 T17: First Overload Period of Flow Control (Combined into mT11)

Description: T17 supervises the flow control process of MSC overload.

Timer start condition: T17 starts when BSC receives a BSSAP OVERLOAD message from MSC.

Timer stop condition: None.

Timeout: When T17 timer expires, BSC observes whether there is a BSSAP OVERLOAD message received from MSC.

Signaling flow: 
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T17 Timeout

Value range: 

	T17
	Duration Represented

	10
	1s

	11
	1.1s

	12
	1.2s

	……
	…

	100
	10s

	Other values
	Reserved


Setting: 40 by default. When setting this timer, ensure T17 < T18.

References: GSM08.08 GSM12.20 P41
1.3.9.13 T18: Second Overload Period of Flow Control (Combined into mT12)

Description: T18 supervises the flow control process of MSC overload.

Timer start condition: When BSC receives a BSSAP OVERLOAD message from MSC, T18 starts and the service degrades by one level.

Timer stop condition: None.

Timeout: When T18 timer expires, services will be increased by one level.

Signaling flow:
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T18 Activation

[image: image154.png]s

&ts

=

=

T8 (expiny]
<

Tis(stanted)

=





T18 Timeout

Value range: 

	T18
	Duration Represented

	30
	3s

	31
	3.1s

	32
	3.2s

	……
	…

	200
	20s

	Other values
	Reserved


Setting: 100 by default. When setting this timer, ensure T17 < T18.
References: GSM08.08 GSM12.20 P41
1.3.9.14 T19: Circuit Resetting Period at the BSS Side 
Description: If because of exceptional BSC SCCP connection, the circuits must be released to idle state, and BSS will send BSSAP CIRCUIT RESET message to MSC to start T19. After MSC receives that message, it releases the corresponding services and the circuits to the idle state and send BSSAP CIRCUIT RESET ACKNOWLEDGE message to BSC. When the BSC receives the message RESET CIRCUIT ACKNOWLEDGE the timer will stop. If T19 is timeout, BSC will repeat the whole process, with the reset times decided by CirctMaxResetNum. 

Value range: 

	T19
	Duration Represented

	1
	0.1s

	2
	0.2s

	……
	…

	1200
	120s

	Other values
	Reserved


Setting: 100 by default (provisional).

References: GSM08.08 GSM12.20 P41
1.3.9.15 T20: Circuit Group Blocking/Unblocking Period

Description: Because of some reasons (O&M interference; equipment fault/recovery; radio resources unavailable/available), BSS will block/unblock a group of land circuits, then send BSSAP CIRCIUIT GROUP BLOCK/UNBLOCK message to MSC. After the message is received, the MSC will send the BSSAP CIRCIUIT GROUP BLOCK/UNBLOCK ACKNOWKEDGE message to BSS, notifying BSS that the blocking/unblocking message have been received.

Value range: 

	T20
	Duration Represented

	1
	0.1s

	2
	0.2s

	……
	…

	1200
	120s

	Other values
	Reserved


Setting: 100 by default (provisional).

References: GSM08.08 GSM12.20 P41
1.3.9.16 T9101: Supervises the RLSD Message Receiving

Description: Timer T9101. 

Timer start condition: T9101 starts when BSC sends the BSSAP CLEAR COMPLETE message to MSC.

Timer stop condition: T9101 stops when the RLSD message from MSC is received.

Timeout: When the T9101 timer expires, BSC will send the RLSD message to release the SCCP connection.

Signaling flow:
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T9101 Activation
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T9101 Timeout

Value range: 

	T9101
	Duration Represented

	100
	10s

	Other values
	Reserved


Setting: It cannot be modified.

1.3.9.17 T9103
Description: Timer T9103 is used to monitor the channel activation process.

Timer start condition: T9103 starts when BSC sends the CHANNEL ACTIVATION message to BTS.

Timer stop condition: T9103 stops when BSC receives the CHANNEL ACTIVATION ACK or CHANNEL ACTIVATION NACK message from BTS.

Timeout: When T9103 expires, BSC will send the RF CHANNEL RELEASE message to BTS.

Signaling flow:
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T9103 Timeout

Value range: 

	T9103
	Duration Represented

	20
	2s

	Other values
	Reserved


Setting: It cannot be modified.

1.3.9.18 T9104: Supervises the CLEAR COMMAND from MSC 
Description: The T9104 timer supervises the CLEAR COMMAND from MSC.

Timer start condition: T9104 starts when BSC sends the CLEAR REQUEST message to MSC.

Timer stop condition: T9101 stops when the CLEAR COMMAND message from MSC is received.

Timeout: When T9104 expires, the CLEAR REQUEST message is resent (four times at most).

Signaling flow: 

[image: image159.wmf]
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T9104 Timeout

Value range: 

	T9104
	Duration Represented

	50
	5s

	51
	5.1s

	52
	5.2s

	……
	…

	200
	20s

	Other values
	Reserved


Setting: 150 (15s) by default.

1.3.9.19 T9105: Supervises the SCCP Connection Process 
Description: The timer T9105 is used to monitor SCCP connection process.

Timer start condition: T9105 starts when BSC sends the SCCP_CONNECTION_REQ message to MSC.

Timer stop condition: T9105 stops when BSC receives the SCCP_CONNECTION_CONFIRM or SCCP_CONNECTION_REFUSED message from MSC.

Timeout: When the T9105 timer expires, BSC will send the CHANNEL RELEASE message to MS.

Signaling flow:
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T9105 Activation
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T9105 Timeout

Value range:

	T9105
	Duration Represented

	20
	2s

	21
	2.1s

	22
	2.2s

	……
	…

	2400
	240s

	Other values
	Reserved


Setting: 100 (10s) by default.

1.3.9.20 T9113: Supervises the External Handover in the Destination Cell 
Description: The timer T9113 is used to monitor the external handover in the destination cell.

Timer start condition: T9113 starts when BSC sends the HANDOVER REQUEST ACK message to MSC.

Timer end condition: When BSC receives the HANDOVER COMPLETE message from MS or the CLEAR COMMAND message from MSC, the T9113 timer stops.

Timeout: When the T9113 timer expires, BSC will send the CLEAR REQUEST message to MSC.

Signaling flow:
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T9113 Activation
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T9113 Activation (When Receiving the CLEAR COMMAND Message from MSC)
Value range: 

	T9113
	Duration Represented

	80
	8s

	81
	8.1s

	82
	8.2s

	……
	...

	150
	15s

	Other values
	Reserved


Setting: 130 (13s) by default.

1.3.9.21 zxgT1: Protection Time for Channel Activation
Description: The protective time waiting for MS access during assignment or handover after the channel is activated.

Start: The destination channel receives the CHL ACITIVATION ACK and sends the RADIO AVAILABLE to the source channel.

Stop: In case of MS access, the destination channel receives the ASSIGNMENT COM or HANDOVER COM. 
Timeout:

Value range:


	zxgT1
	Duration Represented

	50
	5.1s

	51
	5.1s

	…
	…

	120
	12.0s


Setting: 70 (7s) by default. When setting it, ensure zxgT1 > T3107, zxgT1 > T3103. 

1.3.9.22 zxgT2: Protection Time for Source Sample Channel Request
Description: The protective time for applying a channel

Start: The new channel sends RADIO APPLY.

Stop: The channel request succeeds the new channel receives RADIO AVAILABLE; or the channel request fails and the new channel receives RADIO UNAVAILABLE; or in case of queuing, the new channel receives RADIO PROCEEDING.

Value range: 1 to 5s
	zxgT2
	Duration Represented

	10
	1.0s

	11
	1.1s

	…
	…

	50
	5.0s


Setting: 30 (3s) by default. When setting it, ensure zxgT2 > T3103. 

1.3.9.23 zxgT3: Protection Time for Link Establishment Response
Description: In case of instant assignment, the protective time waiting for the central module linking response. 
Start: The Pn sample sends the ESTABLISH IND to the P0 sample.

Stop: The Pn sample receives the CONNECT CONF sent by the P0 sample, or the CONNECT FAIL when P0 is failed to establish linking. 
Value range: 5 to 65s
	Value
	Duration Represented

	50
	5.0s

	51
	5.1s

	…
	…

	650
	65.0s


Setting: 120 (12s) by default. When setting it, ensure zxgT3 > T9105. 

1.3.9.24 zxgT4: Protection Time to Wait for the Confirmation by P0 to the Message HO COM or ASS COM 
Description: The protection time waiting for the confirmation by P0 to the message HO COM r ASS COM. 
Start: After Pn receives the message HO COM or ASS COM of MS, Pn transfers the message to P0.

Stop: Pn receives the HO COM or ASS COM acknowledgement from P0.

Value range:

	zxgT4
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	650
	65.0s


Setting: 30 (3s) by default.

1.3.9.25 zxgT5: Supervises the Ciphering Mode Modification Process
Description: The T5 timer supervises the modification process of encryption mode.
Timer start condition: The zxgT5 starts when BSC receives the CIPHER MODE COMMAND message from MSC.
Timer stop condition: The zxgT5 stops when BSC receives the CIPHER MODE COMMPLETE message from MS.
Timeout: When the zxgT5 expires, the BSSAP CIPHER MODE REJECT message is sent to MSC. 

Signaling flow:


[image: image165.wmf]ENCY COMMAND

DATA INDICATION

BTS

BSC

r

m

s

T5

MS

CIPHER MODE CMD

CIPHER MODE COM


Value range: 5 to 12s
	zxgT5
	Duration Represented

	50
	5.0s

	51
	5.1s

	…
	…

	120
	12.0s


Setting: 100 (10s) by default. 

1.3.9.26 zxgT6: Supervises Link Establishment of SAPI3
Description: The zxgT6 timer supervises the SAPI3 to establish linking.
Timer start condition: The zxgT6 starts when BSC receives the DTAP (SAPI = 3) message from MSC and there is no SAPI3 link.

Timer stop condition: The zxgT6 stops when BSC receives the ESTABLISH CONFIRM message from BTS. 

Timeout: When the zxgT6 expires, the BSSMAP SAPI”n” REJECT message will be sent to MSC. 

Signaling flow:

Value range: 1s to 30s
	zxgT6
	Duration Represented

	10
	1.0s

	11
	1.1s

	…
	…

	300
	30.0s


Setting: 100 (10s) by default. 

1.3.9.27 zxgT7: Protection Time to Wait for P0 to Respond to the Assignment or Handover Complete Message

Description: The protection time waiting for the message of P0 response assignment or handover completed.

Start: After the Pn source sample sends the HO RQD to the P0 sample, it will start.

Stop: It stops after the Pn source sample receives the response HO CMD from the P0 sample.

Timeout:

Value range: 0.1 to 20s

	ZxgT7
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	200
	20.0s


Setting: 100 (10s) by default. 

1.3.9.28 zxgT8: Out-Handover HoCmd(to Um)-ClearCmd(from P0) 

Description: Out-handover HoCmd(to Um)-ClearCmd(from P0) 

Value range:

	zxgT8
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	650
	65.0s


Setting: 100 (10s) by default.

1.3.9.29 zxgT9: Protection Time for the RF Channel Release

Description: The protection time for the RF channel release.

Start: The Pn sample sends the RF CHL REL to BTS after it is released.

Stop: The Pn sample received the BTS response.

Timeout:

Value range: 1 to 5s
	zxgT9
	Duration Represented

	10
	1.0s

	11
	1.1s

	…
	…

	50
	5.0s


Setting: 20 (2s) by default. 

1.3.9.30 zxgT11: Assignment Queuing Period

Description: The maximum allowed queue time by assignment, calculating from the assignment request.

Value range:

	zxgT11
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	150
	15s

	Other values
	Reserved


Setting: 60 (6s) by default.

References: GSM08.08
1.3.9.31 rmsTqho: Handover Queuing Period

Description: The maximum allowed queue time for handover attempt, calculating from the handover request.

Value range: 

	rmsTqho
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	150
	15s

	Other values
	Reserved


Setting: 60 (6s) by default.

References: GSM08.08
1.3.9.32 zxgT12: Interval of Periodic Status Confirmation

Description: The confirmation interval for periodic status

Start: After Pn receives the CONNECT CONF from P0 and decides to perform the peer activity checking, the timer is started for the first time. And then, it will be periodically started.

Stop: The Pn instance receives the release message. 
Value range: 10 to 1800s
	zxgT12
	Duration Represented

	100
	10s

	101
	10.1s

	…
	…

	18000
	1800s


Setting: 200 (2s) by default. 

1.3.9.33 zxgT13: Supervises the Mode Modification Process of BTS and MS

Description: The zxgT13 timer supervises the mode modification process of BTS and MS.

Start: It starts when the BSC sends the MODE MODIFY message to the BTS and sends the CHANNEL MODE MODIFY message to MS.

Stop: It stops when the BSC receives the MODE MODIFY ACK/NACK message from BTS and the CHANNEL MODE MODIFY message from MS.

Timeout: When the zxgT3 expires, a BSSMAP ASSIGNMENT FAILURE message is sent to MSC. 

Signaling flow:
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Value range: 5 to 12s
	zxgT13
	Duration Represented

	50
	5.0s

	51
	5.1s

	…
	…

	120
	12.0s


Setting: 100 (10s) by default. 

1.3.9.34 zxgT14: Sends Ass/Ho Com from the Destination Sample until Ass/Ho Com Ack Is Received 

Description: It sends Ass/Ho Com from the destination sample until Ass/Ho Com Ack is received 
Value range:


	zxgT14
	Duration Represented

	50
	5.0s

	51
	5.1s

	…
	…

	120
	12.0s


Setting: 60 (6s) by default. When setting it, ensure zxgT14 > zxgT4. 

1.3.9.35 zxgT15: Available Time to Wait for Resources by the Target Instance in Forced Release

Description: The usable time waiting for resources by the destination sample when disconnecting forcedly.

Start: When the destination sample decides to forcedly disconnect, it will send the PREEMPT APPLY to the object. 
Stop: The destination sample receives the response RESOURCE AVAILABLE from the forcedly disconnected object, indicating the resources available.

Value range: 6 to 12s
	zxgT15
	Duration Represented

	60
	6.0s

	61
	6.1s

	…
	…

	120
	12.0s


Setting: 60 (6s) by default. When setting it, ensure zxgT11 > zxgT15> T3111. 

1.3.9.36 zxgT16: Waiting Time for Directed Retry

Description: The waiting time for oriented retry.

Value range: 2 to 6s
	zxgT16
	Duration Represented

	20
	2s

	21
	2.1s

	……
	…

	60
	6s

	Other values
	Reserved


Setting: 20 (2s) by default. 

1.3.9.37 zxgmT11: First Overload Period of Flow Control

Description: Same as T17. 

Value range: 5 to 20s
	mT11
	Duration Represented

	50
	5s

	51
	5.1s

	……
	…

	200
	20s

	Other values
	Reserved


Setting: 100 (10s) by default. When setting this timer, ensure zxgmT11 < zxgmT12. 

1.3.9.38 zxgmT12: Second Overload Period of Flow Control

Description: Same as T18. 

Value range: 10s to 30s
	zxgmT12
	Duration Represented

	100
	10s

	101
	10.1s

	……
	…

	300
	30s

	Other values
	Reserved


Setting: 150 (15s) by default. When setting this timer, ensure zxgmT11 < zxgmT12. 

1.3.9.39 Tmicro: Delay Timer for Micro-Micro Handover

Description: In micro-micro handover, a delay time length value (timer value) is needed. When a call enters a micro cell, the related timer will be started, and before the timer is timeout, it is not allowed to hand over to the neighboring cells in the same layer (any algorithm). Only when the timer is timeout, the micro cell in the same layer of the neighboring cell can be used as the alternative cell. This is to avoid the fast moving cell phone staying in the micro cell layer.

Value range:

	Tmirco
	Duration Represented

	0
	0s

	1
	0.1s

	2
	0.2s

	…
	…

	63335
	6553.5s


Setting: The setting of this parameter is related to the standard that is used to measure the average size of the micro cell and the moving speed of a cell phone. Consider to adopt 100. 

1.3.9.40 Tbsic: BSIC Decoding Period

Description: the parameter Tbsic defines a period, that is, calculating from the call establishment or handover completion (inter-cell or intra-cell), C/I evaluation is considered irresponsible during this period, thus, it is not allowed to handover to a special TRX. During this period, MS can decode BSICs that interfere with (neighboring) cells before the handover policy takes place.

Value range:


	Tbsic
	Duration Represented

	5
	0.5s

	10
	1.0s

	…
	…

	640
	64.0s


Setting: 50 by default (provisional).

1.3.9.41 aisT1: P0 Assignment Protection Timer 

Description: AppAssignReq-AppAssignCom

Assigning status protection timer. 
Before sending App_Ass_Req and receiving App_Ass_Com, it is in the assigning status.

Value range:
	aisT1
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	600
	60.0s


Setting: 100 (10s) by default. 

1.3.9.42 AIST4: External In-Handover Waiting Resource Protection Timer

Description: AppRadioApp-AppRadioAvail (external in-handover)

RadioApplying status protection timer. 

After receiving the message A_Ho_Req and before receiving the APP_RADIO_AVAIL, it is in the RadioApplying status.

Value range:

	aisT4
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	600
	60.0s


Setting: 100 (10s) by default. 

1.3.9.43 AisT8: OutGoHoing Status Protection Timer 

Description: Receives HoCmd (sending AppHOCmd to Rms)-ClearCmd

OutGoHoing status protection timer. 

After receiving the A_Ho_Cmd to start the external handover and before the A_Clear_Cmd is received once the handover is successful, it is in the OutGoHoing status.

Value range:

	AisT8
	Duration Represented

	1
	0.1s

	2
	0.2s

	…
	…

	600
	60.0s


Setting: 80 (8s) by default. 

1.3.9.44 aisT12: Serving Status Protection Timer

Description: Serving status protection timer. 

After sending the CR and receiving the CC, it remains in the serving status until receiving further messages. 

After receiving the message App_Ass_Com and before clearing the call, it is in the serving status. 

During the period of the external in-handover, it is in the serving status after receiving the message App_Ho_Com and before clearing the call. 

Value range:

	aisT12
	Duration Represented

	50
	5.0s

	51
	5.1s

	…
	…

	1200
	120.0s


Setting: 200 (20s) by default. 

1.3.9.45 BCRT: Routine Timer for System Message Broadcast
Description: Routine timer for system message broadcast.

Value range:

	BCRT
	Duration Represented

	6000
	600.0s

	6001
	600.1s

	…
	…

	36000
	3600.0s


Setting: 18000 (1800s) by default. 

1.3.9.46 BCPT: Protection Timer for Broadcast to Wait for FUC Response
Description: Protection timer for system message broadcast to wait for FUC response.

Value range:

	BCPT
	Duration Represented

	10
	1.0s

	11
	1.1s

	…
	…

	100
	10.0s


Setting: 50 (5s) by default. 

1.3.9.47 T3101: Immediate Assignment Period

Description: T3101 supervises the immediate assigned process.

Timer start condition: The T3101 starts when BSC sends the IMMEDIATE ASSIGNMENT COMMAND message.

Timer stop condition: The T3101 stops when the ESTABLISH INDICATION message is received from MS.

Timeout: When the T3101 timer expires, BSC will send the CHANNEL RELEASE message to BTS.

Signaling flow:

[image: image168.wmf]
T3101 Activation
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T3101 Timeout 

Value range: 

	T3101
	Duration Represented

	10
	1s

	11
	1.1s

	12
	1.2s

	……
	…

	50
	5s

	Other values
	Reserved


Setting: 30 (3s) by default.

References: GSM04.08 11.1
1.3.9.48 T3103: Source Cell Handover Period

Description: The T3101 timer supervises the internal handover process of BSC.

Timer start condition: The T3101 starts when BSC sends the HANDOVER COMMAND message to MS.

Timer stop condition: When BSC receives the HANDOVER COMPLETE message on a new channel or the HANDOVER FAILURE message on the old channel from MS, the timer T3103 stops. 
Timeout: When the timer T3103 expires, a CLEAR REQUEST message will be sent to MSC, and the new channel will be released.

Signaling flow:

[image: image170.wmf]
Successful Handover
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Failed Handover
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T3103 Timeout

Value range: 

	T3013
	Duration Represented

	35
	3.5s

	36
	3.6s

	37
	3.7s

	……
	…

	100
	10s

	Other values
	Reserved


Setting: 60 (6s) by default. When setting this timer, ensure T3103 < T10.

References: GSM04.08 11.1
1.3.9.49 T3107: Assignment Period

Description: The T3107 is used to supervise the assignment period and the internal handover of a cell (< T10).

Timer start condition: The T3107 starts when BSC sends the RIL3_RR ASSIGNMENT COMMAND message to MS.

Timer stop condition: When BSC receives the RIL3_RR ASSIGNMENT COMPLETE message or RIL3_RR ASSIGNMENT FAILURE message, the timer T3107 stops.

Timeout: When the T3107 expires, for the assignment procedure, the old and new channels will be released, the corresponding MS connection will be cleared, and a BSSAP ASSIGNMENT FAILURE message will be sent to MSC; for intra-cell handover procedure, a CLEAR REQUEST message will be sent to MSC. 

Signaling flow:

[image: image173.wmf]
Successful Assignment
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Failed Assignment
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T3107 Timeout 

Value range: 

	T3107
	Duration Represented

	35
	3.5s

	36
	3.6s

	37
	3.7s

	……
	   

	100
	10s

	Other values
	Reserved


Setting: 60 (6s) by default. When setting this timer, ensure T3107 < T10. 
References: GSM04.08 11.1
1.3.9.50 T3109: Channel Release Period 
Description: The T3109 supervises the channel release process.

Timer start condition: The T3109 starts when BSC sends the RIL3_RR CHANNEL RELEASE message to MS.

Timer stop condition: The T3109 stops when BSC receives the RELEASE INDICATION message from BTS (when BTS receives a DISC frame from MS).

Timeout: When the T3109 timer expires, BSC will send the RF CHANNEL RELEASE message to BTS.

Signaling flow:
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T3109 Activation
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T3109 Timeout 

Value range: 

	T3109
	Duration Represented

	80
	8s

	81
	8.1s

	82
	8.2s

	……
	…

	150
	15s

	Other values
	Reserved


Setting: 120 (12s) by default.

References: GSM04.08 11.1
1.3.9.51 T3111: Channel Deactivation Delay

Description: It is the time taken from releasing the traffic channel to deactivating the RF channel, used to reserve a period of time for possible channel disconnection. 

Timer start condition: If there is no need for releasing the A interface connection, the T3111 starts when BSC receives the RELEASE INDICATION message from MS. If the A interface connection needs to be released, the T3111 starts when BSC receives the BSSAP CLEAR INDICATION message from MSC. 

Timer stop condition: T3111 total timeouts. 

Timeout: When the T3111 expires, the RF CHANNEL RELEASE message will be sent to BTS.

Signaling flow:

[image: image178.wmf]
T3111 Activation (No Need For Releasing the A Interface Connection)
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T3111 Activation (No Need For Releasing the A Interface Connection)
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T3111 Timeout

Value range: 

	T3111
	Duration Represented

	1
	0.1

	2
	0.2

	…
	…

	5
	0.5s

	Other values
	Reserved


Setting: 1 by default (provisional).

References: GSM04.08 11.1
1.3.9.52 BMRN: BSC Max Reset Num
Description: The maximum of reset numbers during BSC resetting. When the BSC sends the message BSSAP RESET to MSC, the message BSSAP RESET ACKNOWLEDGE sent by the MSC has not been received in the specified T4 time, the whole resetting process should be repeated.The BSSMAP RESET message can be repeated for a maximum of N times. If for N times there is no answer, then BSC will stop the resetting process and notify OMS of this. N is decided by the parameter BMRN. 

Value range: 1 to 255

Setting: 3 by default.

References: GSM08.08
1.3.9.53 CMRN: Circuit Max Reset Number
Description: The maximum of reset numbers during BSC circuit resetting. When the BSC sends the message BSSMAP RESET CIRCUIT to the MSC, the message BSSMAP RESET CIRCUIT ACKNOWLEDG has not been received in the GSM specified T19 time, the whole circuit resetting process should be repeated. The BSSMAP RESET CIRCUIT message can be repeated up to N times. If no reply is obtains after N times, the BSC will end the resetting process and inform OMS. N is determined by CMRN.

Value range: 1 to 255

Setting: 3 by default.

References: GSM08.08
1.3.9.54 ConfuMsg: Confusion Message
Description: This parameter determines whether the BSC is allowed to send the message BSSMAP CONFUSION. This message is bi-directional, indicating that when the received message can not be correctly processed due to some reasons and there are no other suitable fault messages to return, the confusion message will be sent.

Value range: TRUE: Allows the BSC to send the BSSMAP CONFUSION message.

FALSE: Not allow the BSC to send the BSSMAP CONFUSION message.

Setting: FALSE by default.

References:GSM08.08
1.3.9.55 RindThs: Automatically Indicated Threshold Value
Description: This is the threshold value that the BSC automatically indicates the MSC, that is, the percentage of the present available channel over the total channels. This parameter is used for the threshold of automatic indication mode, that is, the percentage of the current available channel over the total channels. When the available resource of the cell is less than the parameter, the resource indication that is configured by the O&M should be given to MSC, notifying the cell condition. It is configured by O&M. 

During the resource indication by BSC, there are four modes for the resource indication:

1)
Auto mode: After the BSSAP RESOURCE REQUEST message is received, BSC instantly returns a BSSAP RESOURCE INDICATION message as an acknowledgement without containing any resource information. And then, once the auto condition (service threshold or the interval between any two messages) set by O&M of BSC is satisfied, BSC automatically sends the BSSAP RESUORCE INDICATION message to MSC, and uses the Periodicity IE in the BSSAP RESOURCE REQUEST to determine the interval of the indication messages (unless the Periodicity IE is 0, BSC will ignore 0).

2)
One-off mode: After the BSSAP RESOURCE REQUEST message is received, BSC instantly returns a BSSAP RESOURCE INDICATION message with resource information. If the BSSAP RESOURCE REQUEST message does not contain the Extended Resource Indication IE, BSC will stop sending and wait for the next BSSAP RESOURCE REQUEST. If the BSSAP RESOURCE REQUEST message does not contain the Extended Resource Indication IE, BSC will observe the rules of the Subsequent Mode element in the message: 

0
Same as mode four

1
If the previous mode is 1 or 3, then mode 1 or 3 is adopted. Otherwise mode 4 is applied. 

3)
Periodical mode: After the message BSSAP RESOURCE REQUEST is received, BSC instantly returns a message BSSAP RESOURCE INDICATION containing the resource information, and then, the message BSSAP RESOURCE INDICATION will be periodically sent. When the Periodicity IE in the message BSSAP RESOURCE REQUES is not 0, the interval for sending the indication message is the value multiplied by 100ms. If the value is 0, the message is error, and the whole message BSSAP RESOURCE REQUEST can be considered wrong.

4)
Stop mode: After the BSSAP RESOURCE REQUEST message is received, BSC instantly returns a BSSAP RESOURCE INDICATION message as an acknowledgement without containing any resource information.Then, the BSC won’t transmit any resource information about cell to the MSC. 

Value range:

	Value
	Description

	0
	0%

	1
	1%

	…
	…

	100
	100%


Setting: 30 (%) by default.

References: GSM08.08
1.3.9.56 LoadInd: Load Indication

Description:It decides whether to use the load indication process or not. The load indication process is an optional item of BSC, which enables the neighboring BSCs to know their cell load conditions at the boundary, so that there are even more information can be consulted during the common handover and the inter service handover of BSC. This parameter decides whether the load indication process can be used, meanwhile the validity of parameters LVT (Load Valid Time) and LIP (Load Indication Period) are determined, that is, when the parameter is 0 (the load indication process cannot be used), the two parameters followed are invalid, otherwise, they will be valid.

Value range: 0: The load indication process cannot be used.

1: The load indication process can be used.

Setting: 0 by default.

1.3.9.57 LVT: Load Valid Time
Description: During load indication, the BSC periodically sends the BSSMAP LOAD INDICATION messages to MSC, and notifies MSC of the load status. The message contents involve time indication information, indicating the valid time length of the service load information. And then, the MSC will notify the neighboring BSC in the BSSMAP LOAD INDICATION message. These parameters can be used to indicate the valid time length of the load information.

Value range: 

	Value
	Description

	0
	Reserved

	1
	Valid in 10s

	2
	Valid in 20s

	…
	…

	254
	Valid in 2540s

	255
	Valid permanently


Setting: The value of this parameter is generally larger than LIP. By default, it is 7 (70s).

References: GSM08.08
1.3.9.58 LIP: Load Indication Period

Description: During load indication, the BSC periodically sends BSSMAP LOAD INDICATION message to MSC, and notifies MSC of the load status. The message contents involve time indication information, indicating the valid time length of the service load information. And then, MSC will notify the neighboring BSC in the BSSMAP LOAD INDICATION message. When the load indication message is sent periodically, this parameter determines the cycle for BSC sending the load indication message.

Value range: 

	Value
	Duration Represented

	10
	1s

	20
	2s

	…
	…

	65530
	6553s

	Other values
	Reserved


Setting: The time length represented by this parameter is generally smaller than LVT. By default, it is 600 (60s).

References: GSM08.08
1.3.9.59 EDRAF: Whether the External Directed Retry Allows Sending the Indication Failure
Description: There are two methods for BSC to make external directed retry. Method 1: Send an indication failure message (the cause is directed retry) to the MSC, and then use handover for directed retry. Method 2: Directly use handover for directed retry without sending any indication failure message. This parameter decides whether to send an indication failure message to MSC in external directed retry. 
Value range: FALSE
Do not send the indication failure before the external directed retry 

TRUE
Send the indication failure before the external directed retry 

Setting: FALSE by default. Currently, to implement the external directed retry function, you have to set this parameter as TRUE as a result of MSC. 

1.3.9.60 ACE: Whether the BSC Is Allowed to Allocate the Land Circuit by Itself
Description: ACE: Whether the BSC is allowed to allocate the land circuit by itself.

Value range: FALSE
The BSC is not allowed to allocate the land circuit by itself.

TRUE
The BSC is allowed to allocate the land circuit by itself.

Setting:
FALSE by default. 

1.3.9.61 LoCName: BSC Location Information
Description: BSC location information. 

Value range:

Setting:


1.3.10 Bts (Cell) Parameters

1.3.10.1 CellType: Type of the Cell

Description: Type of the cell.

Value range: 

	Value
	Cell Type

	0 
	Umbrella cellular

	1
	Macro-cell

	2
	Micro-cellular

	3
	Pico-cellular


Setting: No default value.

Cautions: It must be the same as the actuality of the equipment.

1.3.10.2 LAC: Location Area Code

Description: To determine the location of the mobile station, the coverage of each GSM PLMN can be divided into many location areas, and the location code is used to identify different location areas. LAC is one of the LAI composition parts (LAI = MCC + MNC + LAC). One location area contains multiple cells.LAI is broadcasted in the system messages, used for IMSI combination and location update. The location area is also the area unit of paging. LAC is one of the network identification parameters.

Value range: 0x0000 to 0xFFFF

0x0000 and 0xFFFE are reserved for the system (GSM specifications), and cannot be allocated. 

Setting:
Each country imposes corresponding regulations on the coding mode of LAC. Therefore, the distribution and code of LAC have established at the time of network construction. 

References: GSM03.03 GSM04.08
1.3.10.3 CI: Cell ID 

Description: To uniquely indicate each cell in the GSM PLMN, network carriers should allocate a unique code for each cell in a location area, that is, CI. The CI is combined with LAI to identify each BTS and cells (GCI = LAI + CI) covered by every BTS in the network. The CI is of two bytes. CI is one of the network identification parameters.

Value range: 0x0000 to 0xFFFF

Setting: You can select any value within the range of 0x0000 to 0xFFFF, as long as the CIs are different in the same location area.

References: GSM03.03 GSM04.08
1.3.10.4 NCC: Network Color Code

Description: NCC is one of the composition parts of the base station ID code (BSIC) (BSIC = NCC + BCC), which is used to enable mobile stations distinguishing adjacent and different GSM PLMN cells. Normally, neighboring operators should have different NCCs. The parameter related to NCC is the PlmmPmt parameter of the cell. By prohibiting MS to report relative NCC in the cell, MS is prohibited to measure the cell information of the related operators. Actually, NCC occupies three bits. NCC is one of the network identification parameters.

Value range: 0 to 7

Precautions: Normally, neighboring GSM PLMN should select different NCCs. If the NCC of the adjacent cells is not in the PlmnPmt parameter of the source cell, the MS cannot switch to the adjacent cells. 
References: GSM04.08 10.5.2.2
1.3.10.5 BCC: Base Station Color Code

Description: BCC is one of the composition parts of BSIC. Normally, BCC is used to enable mobile stations distinguishing neighboring cells with the same BCCH carrier frequency and belonging to the same GSM PLMN. In addition, the GSM specifications stipulate that the TSC (Training Sequence Code) of the broadcast control channel of a cell should be equal to the cell BCC. BCC occupies three bits. BCC is one of the network identification parameters.

Value range: 0 to 7

Precautions: It should be ensured that neighboring or adjacent cells using the same BCCH carrier frequency have different BSICs. 
References: GSM04.08 10.5.2.2
1.3.10.6 GsmInd: Frequency Band of the Cell
Description: It refers to the frequency band where all the frequencies that the cell uses are located. This parameter currently only has three values. It temporarily not supports the coexistence of 900 and 1800 in the same cell. Note that, in case of expanded GSM900 frequency band, it means that the cell has frequencies with ARFCN being 0, 975 to 1023. At this time, if the BCCH carrier of the cell is in the basic GSM900 frequency band, we still allow the MSs that do not support these expanded frequencies to access the cell. In this case, there are certain requirements for the frequency hopping configuration of the cell, that is, do not implement the hybrid frequency hopping of 1-124 and 0, 975-1023. 

Value range:

	Value
	Explanation

	0
	Basic GSM900 frequency band P-GSM (ARFCN = 1 – 124)

	1
	Expanded GSM900 frequency band E-GSM (ARFCN = 0 – 124, 975 – 1023)

	2
	GSM1800 frequency band GSM1800 (ARFCN = 512 – 885)


Setting:
Make sure that this parameter and the frequency set actually allocated to the cell is in the same frequency band. 

References: GSM12.20
1.3.10.7 BCCH: Cell BCCH Absolute Carrier Frequency Number
Description: ARFCN of BCCH carrier frequency of the BTS/cell. Note that the BA table (RIL3_RR SYSTEM INFORMATION TYPE2 and 2bis message) of the cell broadcast message should contain the BCCH absolute carrier frequency number of this cell, which is used for cell selection of the MS. 

Value range: 0 to 124, 512 to 885, 975 to 1023

Setting: This carrier frequency number belongs to the cell frequency band. 

1.3.10.8 CA: Cell Frequency Set (Non-BCCH)
Description: ARFCN group of the BTS/Cell. ARFCN not assigned to BCCH. 

Value range: 0 to 124, 512 to 885, 975 to 1023

Setting: The frequencies in the CA belongs to the cell frequency band. 

1.3.10.9 CcchCfg: Common Control Channel Configuration
Description: Common control channel configuration parameter CcchCfg (CCCH_CONF). In GSM system, CCCHs mainly include AGCH and PCH, whose main functions are to send Allow access (i.e. Immediately assign) message and paging message. All service channels in every cell share CCCH. Depending on the configurations of service channels in a cell and the traffic model of the cell, CCCH may be borne by one or several physical channels, and CCCH and SDCCH may share one physical channel. The combination mode of the CCCHs in the cell is decided by the CcchCfg.  By this parameter, you can know: 1. BS_CC_CHANS (quantity of CCCHs); 2. BS_CCCH_SDCCH_COMB (whether used together with SDCCH). This parameter is broadcast to all MSs in the cell through RIL3_RR SYSTEM INFORMATION TYPE3 message. CcchCfg is one of the system control parameters.

Value range: 

	CcchCfg
	Meaning
	Number of CCCH message blocks in one BCCH multi-frame

	0
	One basic physical channel used by CCCH, 

not used together with SDCCH
	9 

	1
	One basic physical channel used by CCCH, used together with SDCCH
	3

	2
	Two basic physical channels used by CCCH, not used together with SDCCH
	18

	4
	Three basic physical channel used by CCCH, not used together with SDCCH
	27

	6
	Four basic physical channels used by CCCH, not used together with SDCCH
	36

	Others
	Reserved
	——


Precautions: The setting of this parameter depends on the traffic of the location area where the cell is located, and do not have much to do with the actual cell TPX numbers (mainly the PCH load problem). By default, the value is 0 (make sure that its setting must be consistent with CCCH configuration). According to the current commissioning, this parameter should not adopt 1, that is, the SDCCH should occupy separate channel. 

References: GSM12.20 GSM04.08 10.5.2.11
1.3.10.10 T3212: Periodic Location Updating Timer 

Description: In the GSM system, there are two major causes resulting in location updating, one is that the MS found out its location area changed (different LAC), and the other is that the network specifies the MS to periodically update its location. The interval for periodic location updating is controlled by the network and the duration is decided by the T3212 parameter. This parameter is broadcast to all MSs in the cell through the RIL3_RR SYSTEM INFORMATION TYPE3 message. T3212 is one of the system control parameters.

Value range: 

	T3212
	Time Indicated (min.)
	Time Indicated (hr.)

	0
	Infinite (without location updating)
	Infinite (without location updating)

	1
	6
	0.1

	2
	12
	0.2

	3
	18
	0.3

	…
	…
	…

	253
	1518
	25.3

	254
	1524
	25.4

	255
	1530
	25.5


Setting: The setting of this parameter will affect the overall service performance and utilization rate of radio resources of the network. As to the area with relatively high traffic, a higher cycle can be chosen (i.e. 16 or 20 hours, even 25 hours). But for the area with ordinary traffic, T3212 can be relatively small (such as 3 or 6 hours). For the area with extreme overload traffic, it is recommended to set T3212 as 0. By default, it is set as 10 (1 hour). The value of this parameter should be in proportion to the location update parameter in the MSC/VLR. If it is bigger than the location update parameter in VLR, the MS may fail to access. 

References: GSM12.20 P46 GSM04.08 10.5.2.11
1.3.10.11 MRLTO: Maximum Value of Counter S for Inspecting Radio Link Faults on the MS 
Description: Maximum value of the counter S that measures the radio link faults on the MS. When the voice (or data) quality of the MS deteriorates up to a severe degree and cannot be improved through the RF power control or handover (the so called radio link fault), the MS originates paging or forces to release the links. The forced release actually introduces a call drop process. Therefore, the MS thinks that the radio link fault occurs, only when the communication quality is really unacceptable (usually, the users have to hook on). Thus, the GSM specifications prescribes that the MS should have a counter S, which is provided with a preliminary value at the beginning of the conversation, that is, value of the parameter MRLTO. Each time when the MS fails to translate one correct SACCH message that it should have received, S decreases by 1. Each time when the MS receives a correct SACCH message, S increases by 2, but S cannot exceed the value of the parameter MRLTO. When S is 0, the MS reports radio link fault. For detailed algorithm, refer to GSM05.08 Section 5. This parameter is broadcast to the MS in the cell through RIL3_RR SYSTEM INFORMATION TYPE3, and also used in RIL3_RR SYSTEM INFORMATION TYPE6. MRLTO is one of the system control parameters. In addition, when the radio link fault detection at the BTS side is based on the uplink SACCH fault, the BTS also uses this parameter as the preliminary value of its S counter to ensure that the uplink and downlink monitoring standards are at the same level. 

Value range: 

	MRLTO
	Corresponding Value (S)

	0
	4

	1
	8

	2
	12

	…
	…

	14
	60

	15
	64


Setting: Generally, you can refer to the rules in setting the value:

(
In the area with small traffic, this parameter is set in the range 12 to 15 (or S in the range 52 to 64). 

(
In the area with small traffic and large coverage radius, this parameter is set in the range 8 to 11 (or S in the range 36 to 48). 

(
In the area with large traffic, this parameter is set in the range 4 to 7 (or S in the range 20 to 32). 

(
In the area with large traffic, this parameter is set in the range 0 to 3 (or S in the range 4 to 16). 

15 (S = 64) by default. 
References: GSM04.08 10.5.2.3 GSM05.08 5.2
1.3.10.12 BRLTO: Maximum Value of the Counter S that the BTS Uses to Measure the Radio Link Faults 
Description: Maximum value of the counter S that the BTS uses to measure the radio link faults. The GSM specifications prescribes that the BTS should have a counter S, which is provided with a preliminary value at the beginning of the conversation, that is, value of the parameter BRLTO. Each time when the BTS fails to translate one correct SACCH message that it should have received, S decreases by 1. Each time when the BTS receives a correct SACCH message, S increases by 2, but S cannot exceed the value of the parameter BRLTO. When S is 0, the BTS reports radio link fault. For detailed algorithm, refer to GSM05.08 Section 5. 

Value range: 

	BsRadioLkTmout
	Corresponding Value (S)

	0
	4

	1
	8

	2
	12

	…
	…

	14
	60

	15
	64


Precautions: If no special requirements, the value of BRLTO equals to that of MRLTO.  15 by default. Setting the values of MRLTO and BRLTO differently may influence the network running quality because the MS and network side have different judgment standards. 
1.3.10.13 T3122: Protection Period for Access Attempts

Description: After the network receives the channel request message sent by the MS, if there is no proper channel to be allocated to the MS, the network will send the immediate assignment deny message to the MS. To avoid the MS continuously sending the channel request that will result in further congestion of radio channel, the timer parameter T3122 will be contained in the immediate assignment deny message that is, the waiting indication information unit. After receiving the immediate assignment deny message, the MS must wait for a time indicated by T3122 before starting a new call. This parameter is also one of the system control parameters and sent to the MS in the immediate assignment deny message.

Value range:


	T3122
	Description

	0
	0s

	1
	1s

	2
	2s

	……
	…

	255
	255s


Setting: By default, it is set as 10. In the area with high-density traffic, it is set in the range of 15 to 25. Considering the application feeling of the users, its value should not be too large. 

References: GSM04.08 10.5.2.43 11.1
1.3.10.14 PlmnPmt: Allowed Network Color Code
Description: In the dedicated mode (during conversion), the MS needs to report the signal conditions of the measured adjacent cells to the BTS. Because each report contains up to six adjacent cells, the MS should not report according to the size of the signal level, but selectively report those cells that is possible to be the handover destination cells (usually the MS should not report the cells in other GSM PLMNs). This function can be implemented by limiting the MS measurement to the cells with fixed network color codes. The parameter PlmnPmt lists the NCC aggregation of the cells to be measured by the MS. Because the SCH of each cell transmits BSIC continuously and the high 3 bit of the BSIC is NCC, the MS only needs to compare the measured NCCs of the adjacent cells with PlmnPmt. If the measured results are in the aggregation, they are reported to the BTS; otherwise, they are dropped. The parameter is notified to the MS through the RIL3_RR SYSTEM INFORMATION TYPE2 and TYPE 6. PlmnPmt is one of the system control parameters. 

Value range: This parameter is composed of an aggregation in the range of 0 to 7. Each element in the aggregation corresponds to a NCC (0 to 7) and the MS only measures the signal levels of the cells with their NCC existing in PlmnPmt. 

Setting: At least the elements corresponding to the NCC of this cell are in the aggregation. If it is set to be null, the MS has no way to implement handover. 

0&&7 by default.

References: GSM03.03 GSM04.08 10.5.2.27 GSM05.08 P28
1.3.10.15 CRH: Cell Reselect Hysteresis 
Description: When the MS reselects the cell, it should initialize a location updating process after reselection, if the original cell and destination cell belong to different areas. Due to the fading characteristic of the radio channel, normally, the C2 values of two cells measured at the adjacent cell boundary will have relatively great fluctuation, resulting in MS to frequently reselect cells. Although the interval of reselecting two cells by MS will not be less than 15s, it is extremely short in terms of location updating. It dramatically increases the signaling flow of networks, influences the full utilization of the radio resources, and decreases the call completing rate of the system because the paging is unable to be responded during MS location updating. To reduce the impact of this issue, one parameter is set in the GSM specification, which is called cell reselect hysteresis and requires the signal level of the adjacent cell (location cell and local cell are different) must be greater than the local cell signal level and its value difference must be greater than the value specified by the cell reselecting hysteresis. Only in this case, the MS will start the cell reselecting. This parameter is broadcasted to the MS in the cell through RIL3_RR SYSTEM INFORMATION TYPE3 and TYPE4. It is one of the cell selection parameters.

Value range: 

	CRH
	Specified Hysteresis Level

	0
	0 dB

	1
	2dB

	2
	4 dB

	3
	6 dB

	4
	8 dB

	5
	10 dB

	6
	12 dB

	7
	14dB


Setting: Generally, it is recommended to set CRH as 4 or 5 (that is, the CRH level is 8dB or 10dB). Proper adjustment is recommended for the following cases:
(
When there is tremendous traffic in an area and the overload phenomena of signal flow frequently occur, it is recommended to increase the CRH parameters of adjacent cells belonging to different LACs in the area.

(
When the overlap coverage of the adjacent cells belonging to different location areas is rather big, it is suggested to increase the CRH parameter.

(
If the coverage of adjacent cells belonging to different LACs is poor at the joint places, i.e. the coverage hole appears, or if this joint place is an area where there are few slow moving objects like the highway, etc., it is suggested to set the CRH parameter to 1 to 3 (i.e. the CRH level is between 2dB and 6dB).

References: GSM12.20 P45 GSM04.08 10.5.2.4
1.3.10.16 RxLAMin: Minimum Receiving Level 
Description: It is the minimum receiving level that the MS is allowed to access the cell. To prevent the MS from accessing the system in case of the low receiving signal level (usually, the communication quality cannot guarantee normal communication process after accessing) and from unreasonably wasting the radio source of the network, it is stipulated in the GSM system that the receiving level should be larger than a threshold level when the MS needs to access the network, that is, the minimum receiving level that allows MS to access the cell. In addition, it is also one of the discrimination standards (a parameter to calculate C1 and C2) for MS to make the cell selection and the cell reselection. The parameter will be broadcasted to all the MSs in a cell through the RIL3_RR SYSTEM INFORMATION TYPE3 and TYPE4. The RxLAMin is one of the cell selective parameters, too.

Value range:
	RxLAMin
	Corresponding Level (dBm)

	0
	< -110

	1
	-110–-109

	2
	-109–-108

	…
	…

	61
	-50–-49

	62
	-49–-48

	63
	> -48


Setting: Commonly, the recommended value should be approximately to the MS receiving sensitivity. For some cells with overloaded traffic, the cell RxLAMin may be relevantly increased, to decrease the C1 and C2 values of the cell and along with the cell effective coverage range. However, the RxLAMin value cannot be too large, otherwise, the blind area will be created at the cell boundaries factitiously. When the measure is adopted to balance the traffic, it is recommended that the level value not exceed -90dBm. At the preliminary running stage of the network, this parameter usually can be set as 10 (that is, -101dBm to -100dBm) or lower, which is higher than the receiving sensitivity of MS, that is, -102dBm. However, when the network capacity is expanded or the radio coverage is not a problem, the parameter of the cell can be increased by 2 (dB). Therefore, the default value of this parameter can be set as 12 (that is, -99dBm to -98dBm).

References: GSM04.08 10.5.2.4 GSM05.08 P28
1.3.11 RadioCarrier Parameters

1.3.11.1 PwrClass: Power Class of the Corresponding Radio Carrier 
Description: Transmission power class of TRX, which is a fixed attribute of the TRX and determines the maximum transmission power of the TRX (without any static and dynamic power control). 

Value range: 1 to 8. For detailed explanation, see the following table. 
	GSM900
	 
	GSM1800

	TRX Power Class
	Maximum Output Power
	 
	TRX Power Class
	Maximum Output Power

	1
	320 - (<640) W
	 
	1
	20 - (<40) W

	2
	160 - (<320) W
	 
	2
	10 - (<20) W

	3
	80 - (<160) W
	 
	3
	5 - (<10) W

	4
	40 - (<80) W
	 
	4
	2.5 - (<5) W

	5
	20 - (<40) W
	 
	 
	 

	6
	10 - (<20) W
	 
	 
	 

	7
	5 - (<10) W
	 
	 
	 

	8
	2.5 - (<5) W
	 
	 
	 


Precautions: This parameter cannot be set. It is reserved because the specifications think this parameter should be reported by the equipment in notification mode to the OMC. (Currently, the BSC part is not supported)

References: GSM05.05
1.3.11.2 TxPwrRed: Power Adjustment Parameter
Description: TRX power adjustment. On the basis of the TRX transmission power class specified by PwrClass, a static power control should be added. That is, a restriction is added to the maximum transmission power to get Pn, the maximum transmission power of TRX in actual application, which is the maximum transmission power that the TRX can actually use in the cell. The dynamic power control is implemented on the basis of Pn. 

Value range:


	Static Power Class 
static RF power step
	Max Transmission Power

Pn

	0
	Maximum output power

	1
	Maximum output power – 2dB

	2
	Maximum output power – 4dB

	3
	Maximum output power – 6dB

	4
	Maximum output power – 8dB

	5
	Maximum output power – 10dB

	6
	Maximum output power – 12dB


Precautions: 0 by default. In commissioning, the parameter can be adjusted according to the actual network operation. If this parameter is too large, it may generate interference. If this parameter is too small, the parameter may create blind area. 

References: GSM05.05  GSM12.20
1.3.11.3 RcList: Frequency List of the Radio Frequency Hopping 
Description: Set of the frequencies that the radio carrier can transmit. If there is no frequency hopping, it contains only one frequency. If the radio frequency hopping is used, it contains multiple frequencies. The frequency set should be the sub-set of the cell frequency set. 
Value range: [1..124], [0], [512..885], [975..1023] 

References: GSM04.08 10.5.2.21
1.3.12 Channel Parameters

1.3.12.1 Frequencies to Which the ARFCN Channel Corresponds 
Description: Frequencies to which this timeslot corresponds. 

Precautions: Value range: [1..124], [0], [512..885], [975..1023]It should be consistent with the frequencies in corresponding RadioCarrier when there is no frequency hopping. 

1.3.12.2 ChComb: Channel Combination Mode
Description: The parameter is used to indicate the channel combination mode of this channel.It is a very important configuration information and is closely related to the CELL’s attribute Bcch and CcchCfg. 

Value range: 

	Value
	Explanation

	0
	TCH/F + FACCH/F + SACCH/TF

	1
	TCH/H(0,1)+ FACCH/H(0,1)+ SACCH/TH(0,1)

	2
	TCH/H(0,0)+ FACCH/H(0,1)+ SACCH/TH(0,1)+ TCH/H(1,1)

	3
	SDCCH/8(0 .7)+ SACCH/C8(0 . 7)

	4
	FCCH + SCH + BCCH + CCCH

	5
	FCCH + SCH + BCCH + CCCH + SDCCH/4(0..3)+ SACCH/C4(0..3)

	6
	BCCH + CCCH

	7
	5 + CBCH

	8
	3 + CBCH

	9
	TCH/F + FACCH/F + SACCH/M

	10
	TCH/F + SACCH/M

	11
	TCH/FD + SACCH/MD

	12
	PBCCH+PCCCH+PDTCH+PACCH+PTCCH

	13
	PCCCH+PDTCH+PACCH+PTCCH

	14
	PDTCH+PACCH+PTCCH

	15
	CTSBCH+CTSPCH+CTSARCH+CTSAGCH

	16
	CTSPCH+CTSARCH+CTSAGCH

	17
	CTSBCH

	18
	CTSBCH+TCH/F+FACCH/F+SACCH/CTS

	19
	E-TCH/F+E-FACCH/F+SACCH/TF

	20
	E-TCH/F+E-FACCH/F+SACCH/M

	21
	E-TCH/F+SACCH/M

	22
	E-TCH/FD+SACCH/MD


Setting: 0 by default.

References: GSM08.58 9.3.1 GSM05.02 6.4 GSM12.21 9.4.13
1.3.12.3 TSC: Train Serial Code 

Description: It is the train serial code of the TS. Generally, there are 8 kinds of TSC, and with loose relation between them. It is used by the self-adaptive equalization circuit at the receiving end for reference in time delay compensation. For the TS where the BCCH channel is located, the parameter must be equal to the BCC of the cell.

Value range: 0 to 7

Setting: By default, it can be the BCC of the cell. For the TS where the BCCH and CCCH are located, the parameter must be equal to the BCC of the cell. 

References: GSM04.08 10.5.2.5 GSM12.21
1.3.13 HandoverControl Parameters

1.3.13.1 HinMin: Shortest Interval for Inter-Cell Handover 
Description: To prevent an MS just handed over to the cell from being handed over to another cell immediately (often happening on the border of two cells), the system may restrict frequent inter-cell handover through parameter HInMin to avoid affecting user’s communication quality or system performance. This parameter defines a time length. The next handover is allowed only if the time from the last handover of MS is longer than that time length. Note that this parameter is only valid for inter-cell handover, but invalid for ordinary intra-cell handover or intra-cell concentric handover. In addition, a microcell has its own handover policies, so this parameter is only valid for macro cell layer or its upper layers.

Value range: 


	HinMin
	Duration Represented

	0
	0s

	1
	1s

	2
	2s

	…
	…

	31
	31s


Setting: This parameter can be set as 5 by default for a macro cell, but it can only be set as 0 for a micro cell.

References: GSM05.08 P37
1.3.13.2 RxLevMin: Minimum Receiving Strength Level

Description: This is the minimum receiving strength level (on BCCH channel) needed to allow MS to hand over to the cell. This is one of the parameters in priority cell judgment in the handover control process. The MS in the cell constantly monitors the intensity on the BCCH channel of the adjacent cell. But only adjacent cells larger than RxLevMin can become candidate cells for handover. Handover may occur if RxLevMin of MS required by the adjacent cell is smaller than RxLevMin of MS required by the local cell. This indicates that MS is at the edge of the cell.

Value range: 

	RxLevMin
	Corresponding Level (dBm)

	0
	< -110

	1
	-110 ~ -109

	2
	-109 ~ -108

	…
	…

	61
	-50 ~ -49

	62
	-49 ~ -48

	63
	> -48


Setting: Usually, this parameter is larger than the minimum access level (RxLevAccessMin) of the cell. 

1.3.13.3 HoMargin: PBGT Handover Minimum Threshold
Description: According to GSM specifications, after a series of average values obtained, handover judgment can be performed. The PBGT value of an adjacent cell is also one of the causes for handover. The decision process is like this: if the PBGT value of an adjacent cell is larger than the relevant threshold of this cell, handover shall be performed to find a better cell. The parameter HoMargin means that the adjacent cell wants to hand over to the local cell through PBGT. Related threshold must be used in making handover decision.

Value range:

	HoMargin
	Value Represented

	0
	-24dB

	1
	-23dB

	…
	…

	47
	23dB

	48
	24dB


Setting: 30 (6dB) by default.

References: GSM12.20 P36 GSM05.08 A.3.2.2
1.3.14 PowerControl Parameters

1.3.14.1 PCUL: Whether the Uplink Power Control Is Allowed
Description: Whether the uplink power control is allowed in the cell, that is, whether power control is performed on the MS.The power control switch only works to the TCH/F. 
Value range: 1: Power control in the uplink direction.

0: Not power control in the uplink direction. 

Setting: 1 by default (with power control). 

References: GSM04.08 10.5.2.3
1.3.14.2 PCDL: Whether the Downlink Power Control Is Allowed
Description: Whether the downlink power control is allowed in the cell, that is, whether power control is performed on the BTS.

Value range: 1: Power control in the downlink direction.



  0: Not power control in the downlink direction. 

Setting: 1 by default (with power control). 

References: GSM04.08 10.5.2.3
1.3.14.3 MTPMax: MS Maximum Level
Description: During the communication between MS and BTS, the transmission power is controlled by the network, the network sets the power for MS through the power command and the command is transmitted on SACCH (the SACCH has 2 header bytes, one is the power control byte and the other is the lead time byte). The MS must extract the control header from downward SACCH and takes the specified transmission power as the output power. If the level of MS cannot output the power value, it will output the closest transmission power that can be output. When the BSC controls the power, the parameter is the maximum transmission power that can be adopted by MS in the cell. The MTPMax is also a parameter used by BSC to calculate the PBGT value.

Value range: 

	MTPMax
	MS Output Power (dBm)

GSM900
	
	MTPMax
	MS Output Power (dBm) GSM1800

	0 ~ 2
	39
	 
	29
	36

	3
	37
	 
	30
	34

	4
	35
	 
	31
	32

	5
	33
	 
	0
	30

	…
	…
	 
	1
	28

	16
	11
	 
	…
	…

	17
	9
	 
	13
	4

	18
	7
	 
	14
	2

	19 ~ 31
	5
	 
	15 ~ 28
	0


Setting: This parameter is usually set as a value identical to MsTxPMC of the cell. For GSM900 cell, this parameter can be set as 33dBm by default. For GSM1800 cell, this parameter can be set as 30dBm by default.

References: GSM05.08 P28
1.3.14.4 MTPMin: MS Minimum Level
Description: During the communication between MS and BTS, the transmission power is controlled by the network, the network sets the power for MS through the power command and the command is transmitted on SACCH (the SACCH has 2 header bytes, one is the power control byte and the other is the lead time byte). The MS must extract the control header from downward SACCH and takes the specified transmission power as the output power. If the level of MS cannot output the power value, the MS will output the closest transmission power that can be outputted. When the BSC is performing power control, this parameter is the minimum transmission power (lower limit of power control) that can be used by MS in the cell.

Value range: 

	MTPMin
	MS Output Power (dBm)

GSM900
	
	MTPMin
	MS Output Power (dBm) GSM1800

	0 ~ 2
	39
	 
	29
	36

	3
	37
	 
	30
	34

	4
	35
	 
	31
	32

	5
	33
	 
	0
	30

	…
	…
	 
	1
	28

	16
	11
	 
	…
	…

	17
	9
	 
	13
	4

	18
	7
	 
	14
	2

	19 ~ 31
	5
	 
	15 ~ 28
	0


Setting: For GSM900 cell, this parameter can be set as 5dBm by default. For GSM1800 cell, this parameter can be set as 0dBm by default.

References: GSM05.08 P28
1.3.14.5 BTPMin: BS Minimum Level 
Description: When the BTS communicates with the MS, its transmission power is controlled by the network. The network sets the power of BTS through power command. BTS must take the transmission power specified by the power command as the output power. When BSC is performing power control, this parameter is the minimum transmitting power (lower limit of power control) that can be used by BTS in the cell. The maximum level of BTS is Pn.

Value range: 

	BTPMin
	BTS Minimum Output Power

	0
	Pn

	1
	Pn–2dB

	2
	Pn–4dB

	3
	Pn–6dB

	…
	…

	15
	Pn–30dB


Setting: By default, this parameter can be set as 15 (Pn – 30db). 

References: GSM05.08 P28 
2 Advanced ZXG10-BSS

BSC internal signal flow and system clock synchronization with the network

System configuration calculation and networking scheme

2.1 Communication Relation Between BSC Shelves

The communication relation between shelves in the sub-multiplexing unit cabinet is shown in the following figure. 
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Fig. 2.1‑1  Communication Relation Between Shelves in the Sub-Multiplexing Unit Cabinet
In terms of configuration, NSMU and FSMU are additionally configured between the BNET and the BATC in the cabinet with sub-multiplexing units than the one without sub-multiplexing units. The communication relation between other shelves is not changed. 

The NSMU turns 8MHW between the BNET and the BATC into E1 signals; the FSMU changes E1 signals into 8M HW and sends to the according BATC. In addition, the FSMU provides clock signals for the remote FSMU and BATC shelves. 

2.2 BSC Internal Signal Flow

2.3 Communication Relation (GPRS) Between BSC Shelves

The communication relations between shelves in the GPRS cabinet as well as between shelves in the cabinet without sub-multiplexing units are shown in the following figure. 


[image: image182.emf]Frame relay

data frame

RMM

RMM

B

O

S

N

.

.

.

SCM

GIU

SPCU

SPCU

.

.

.

..

.

Gb

interface

32xE1

4x8M

4x8M

2x8M

1x8M

1x8M

1x8M

1x8M

PCU frame

MPPP

PCU

frame+MPPP

PCU frame

+MPPP

MPPP

PCU frame

Frame relay

data frame


Fig. 2.3‑1  Communication Relation Between Shelves in the GPRS Cabinet

The uplink flow procedure of the GPRS service information is as follows: Four 8MHWs from the RMM contain GPRS service time slots (each time slot corresponds to 16kbit/s) that are transmitted in the form of PCU frames to the SPCU through the BOSN. The BOSN connects to the SPCU by an 8MHW and the SPCU attaches to the GIU with another 8MHW. After certain process on the SPCU, the PCU frames are sent out through the Gb interface in the form of 2M lines. The downlink flow procedure is pat reversed. 

There are a great number of signaling messages exchanged between each RMM MP and SPCU. Therefore, it is necessary to set up a signaling channel in between. The system establishes such a channel with internal Ethernet connections. 

The SCM is responsible for GIU and SPCU management. 

To achieve the GPRS service, an Ethernet module is configured in the BSC (V2). The Ethernet connections in the BSC (V2) are shown in the following figure. 
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Fig. 2.3‑2  Ethernet Connections in the BSC (V2)

Each BRP, FRP, PUC and all MPs (including active/standby RMMs and SCMs) connect to a small Ethernet within the GPRS. The Ethernet is composed of Ethernet switching circuits on the PUC and the built-in Ethernet switching network board HMS that is similar to an Ethernet switch in terms of function. Here the Ethernet switching circuits on the PUC connect with each BRP, FRP and PUC in the same SPCU through 10M ports and connect to the HMS through 100M ports. On the HMS, multiple 100M ports can exchange information concurrently. The MPs connect to the HMS through 100M Ethernet interfaces. Within the Ethernet, information is exchanged by the GPRS internal control signaling. 

2.4 Introduction to BSC Internal Protocols

2.4.1 TCP/IP Protocol

TCP/IP is for the communication between foreground and background (BSC and OMCR) and is implemented on the MP. TCP/IP has the following three standard functions: 

1.
Establishing links

The background server originates a TCP link establishment procedure; the foreground MP accepts the link establishment mode, similar to the standard SOCKET link establishment mode, and then achieves it. The MP will establish a link only after receiving a link establishment request from the background. So once a link establishment breaks off, the background will send out another link establishment request. The MP takes the port number in the new request as the port number of the current link and does not exchange data with the original port even though it is still active. 

2.
Transmitting data

The basic function of TCP/IP is to transmit data. TCP is responsible for transmitting foreground/background data. 

3.
Closing connections

In general, the MP does not forwardly close a connection unless it finds some errors in the message received to make the peer recover. 

2.4.2 X.25 Protocol

X.25 is for the communication between BSC and CBC. It is implemented on the PCOM. 

X.25 provides interfaces between user equipment and packet switching networks, and defines the lower three layers (physical layer, data link layer and packet layer) of the open interconnection model for packet switching networks. The X.25 model is shown in the following figure. 
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Fig. 2.4‑1  X.25 Model

The three layers of X.25 correspond to the lower three layers of the OSI model and have the same functions except the third layer is named as the packet layer instead of the network layer in the OSI model. 

The three layer protocols of X.25 are the reliable basis of high layer communication protocols between the BSC and the remote DTE. The PCOM adopts CBC as the high layer protocol and CBC messages are transmitted in the user data of X.25 data packets. 

X.25 is responsible for the reception, transmission and communication control of the PCOM. 

The BSC sends BSC messages to the CBC through X.2. The BSC messages to be sent out are put in the X.25 message transmission queue. The X.25 transmission processor gets a message from the queue, packs it into one or several X.25 data packet(s) and then sends out. 

Similarly, the CBC sends CBC messages to the BSC through X.25. Receiving a CBC message, the X.25 reception processor puts the correct message into the X.25 message reception queue and then sends the message to the MP. 

The communication control focuses on controlling X.25 communication links, including communication connection, communication disconnection, communication recovery, communication protocol stack reset, communication abnormity protection and communication link backup. 

2.4.3 HDLC Protocol

To ensure the reliability and efficiency of information transmission, the MP-PP communication within the BSC system uses HDLC. 

Functions of HDLC include:

1.
Establishing links

Links are established in the Three-Way Handshake method, which assures the links are established when the line is running normally in both directions. With the Three-Way Handshake mechanism, either or both communication parties can originate synchronization handshake. 

2.
Routing

Normally, any PP/T network can exchange data with the MP through a pair of COMMs. The communication link on which COMM is used is determined by the MP according to its routing rules. The communication control procedure in the module timely monitors the link state and periodically selects a link for the PP where links have been established. 

3.
Holding links

To detect a fault in time on a link where no message is transmitted for a long period, the COMM periodically sends a link hold message to the PP. Once the PP receives no message, it will immediately cancel the service ID of the link and re-establish a link. 

4.
Transmitting data

Data from MP to PP or from PP to MP is safely transmitted within the module. 

2.5 Explanation of BSC (V2) Configuration Calculation

2.5.1 Parameter Calculation
For the convenience of calculation, offer some functions: 

Define arithmetic operators:
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To calculate the number of BSC2.0 boards, you need to know the following parameters: 

1) 
N_trx_n indicates the number of carriers managed by the near-end BSC. It determines the number of the near-end radio management modules. 

2)
N_trx_n/240 indicates the RMM number N_rmm=Θ. 
3)
N_trx_I indicates the number of carriers managed by the ith RMM. Note that each RMM can manage 240 TRXs. 
4)
N_site_I indicates the number of sites managed by the ith RMM. N_trx_I indicates the number of COMMs that process LAPD in the RMM. 
5)
N_abis_I indicates the number of E1 configured on the ABIS interface built in the ith RMM. Note that 48 E1 can be configured on the ABIS interface built in each RMM in the non-cascading condition. 
Together with the carrier number, it determines the BIU number and the TIC configuration of the unit. 

6)
N_tch_i=N_trx×8 indicates the number of TCHs managed by the ith RMM equals the number of control channels. 
7)
N_TCH indicates the number of TCHs managed by the BSC; N_tch = ( (N_tch_I). 
8)
N_mtp indicates the number of No.7 signaling links. Generally speaking, the No.7 signaling link number on the BSCA interface depends on the traffic processed by the BSC. Based on the standard traffic model, N_MTP=2×Θ (N_TCH/500). 
9)
N_A indicates the number of A interface trunks for the BSC. 

10)
The number of A interface trunks depends on the traffic model. For fuzzy calculation, you can use the following formula: N_A=Θ (N_TCH×0.9). 
11)
N_Ater indicates the number of Ater interface trunks for the BSC; N_Ater=Θ (N_A/4). 
12)
Npdtch indicates the number of PDTCHs: Npdtch = MAX(Θ(Nuser*F/ F’), Θ(Ncell ) ). 
Here F is the GPRS user data rate (IP layer) during busy and can be 0.2Kbps. 

F’ is the Um average IP layer bearer rate of each PDCH and can be 8.81Kbps. 

Nuser is the number of GPRS users and Ncell is the number of GPRS cells. 

13)
Ntch_GB indicates the number of GB interface service channels: Ntch_GB = Θ(Nuser*F/ (64* LG) ). 
Here F is the GPRS user data rate (IP layer) during busy and can be 0.2Kbps. 

LG is the payload of each 64K time slot on the Gb interface. Its maximum value is 0.5. Nuser is the number of GPRS users. 

14)
Nspcu indicates the sub-packet control unit. Nspcu = MAX(Θ(Npdtch /(6*80*LBRP)), Θ(Ntch_GB/(31*2*2))

Here 6 indicates the maximum number of master BRP in an SPCU; 80 indicates the number of time slots processed on a BRP; LBRP LBRP is the payload of BRP (the maximum value is 0.5 to avoid the board running with full load); 31 is the number of time slots processed by a Gb interface E1 cable; the former 2 indicates the number of ports processed by an FRP and the later 2 indicates the maximum number of master FRP in an SPCU. 

2.5.2 Calculation Formula for Each Board

2.5.2.1 BCTL at the Control Layer

BCTL at the SCM Control Layer

1.
Backplane at the BSC control layer: N_bctl=1

2.
Shared MEMory (SMEM): N_smem=1

3.
Module Processor (MP): N_mp=2

4.
MONitoring board (MON): N_mon=1

5.
In case the BSC is required to provide the environment monitoring function, the Peripheral Environment & Power Detect board (PEPD) is N_pepd=1; otherwise, it is N_pepd=0. 
6.
BSC COMMunication Main Processor to Main Processor (COMM MPMP): N_comm_mpmp=2

7.
BSC COMM MPPP: N_comm_mppp=
2×Θ(N_aipp+N_tcpp+N_fspp+N_nspp +N_bipp+ N_gipp+ N_puc+8)/32) 
8.
No.7 signaling units: N_comm_mtp==max(2,Θ(N_mtp/8))
BCTL at the ith RMM Module Control Layer

1.
Backplane at the BSC control layer: N_bctl=1

2.
SMEM: N_smem=1

3.
MP: N_mp=2

4.
COMM MPMP: N_comm_mpmp=2

5.
LAPD processing board for the ith RMM — N_comm_lapd_I: N_comm_lapd_I=Θ((N_bts_i+ N_trx_i)/40) 

2.5.2.2 BNET

1.
Backplane at the network layer: N_bnet=1 

2.
2 Bit-Oriented Switching Network board (BOSN): N_bosn=2

3.
MP-level Digital Switching Network Interface board (DSNI): N_dsni_c=2

4.
SP-level DSNI: N_dsni_s=2
2×Θ((N_tcpp+ N_nspp_tc×4)/16)+2×Θ((N_bipp+ 6)/16)+2×Θ(N_bpcu /3)

Note: When 1< N_bpcu <4, the first pair of DSNI-served HW24 to HW31 are occupied by GIUs and PCUs. When N_bpcu=4, the second pair of DSNI-served HW32 and HW33 are occupied by PCUs. 
5.
Synchronous Clock board (SYCK): N_SYCK=2

6.
In case the BSC is required to provide BITS interfaces, the Clock Interface board (CKI) N_cki=1; otherwise, it is unnecessary. 

2.5.2.3 BATC

1.
Backplane of A interface and TransCoder (BATC): N_batc=Θ(N_tic/8) 
2.
A Interface Peripheral Processor (AIPP): N _aipp=N_batc×2

3.
TransCoder Peripheral Processor (TCPP): N_tcpp= N_batc×2

4.
Trunk Interface Circuit board (TIC): N_tic=Θ(N_A/4)
5.
Dual-Rate Transcoder (DRT): N_DRT=N_tic

Base Station Plug-in Interface Module
1.
Base station interface layer backplane N_bbiu=N_rmm

2.
Communication interface board N_comi=2×N_rmm

3.
BIU Abis interface peripheral processor managed by the ith RMM N_bipp_i=2×Θ(N_trx/120)

4.
If there is only one BIU at the BBIU layer, the BIU trunk interface board managed by the ith RMM N_tic_i=Θ(N_abis_i/4). If there are two BIUs at the BBIU layer, N_tic_i=Θ(N_abis_i1/4)+ Θ(N_abis_i2/4).Where, N_abis_i1 is Abis interface E1 count of the first BIU and N-abis_i2 Abis interface E1 count of the second BIU.In addition, TCH count of each BIU plus control timeslots must be less than two 8Ms. 

5.
Total Abis interface peripheral processors N_bipp=((N_bipp_i)

2.5.2.4 Gb Interface Functional Shelf Module

1.
Gb interface backplane N_bgiu=1 (This value is 0 if the system does not support GPRS). 
2.
Gb interface peripheral processor N _gipp=2×N_giu

3.
Gb interface trunk interface circuit board N_gtic=Θ(Ntch_GB/(31*4))

4.
HMS board N_hms=2×N_giu

2.5.2.5 PCU Module

1.
PCU backplane N_bpcu=Θ( Nspcu / 2) 
2.
PUC board count N _puc= Nspcu×2

3.
BRP board count N _brp=Θ(Npdtch /(80×LBRP))+ Θ(Npdtch /(6×80×LBRP))

Where, Θ(Npdtch /(6×80×LBRP)) is N+1 backup and LBRP is BRP load (<=0.5 recommended)
4.
FRP board count N _frp=Θ(Ntch_GB/(31×2) )+ Θ(Ntch_GB/(31×2×2) )

Where, Θ(Ntch_GB/(31×2×2) ) is N+1 backup. 
2.5.2.6 BSMU Module

The BSMU module needs to be used if the TC is placed at the remote end. The following gives configuration calculation formula, respectively. 

Far-end SMU

1.
Submultiplexing unit backplane N_tc_bsmu_f=Θ(Θ(N_tch/4)+N_mtp+N_tcpp×2+N_aipp×2+4)/988)
2.
Trunk interface circuit board N_tc_bmsu_tic_f=Θ(Θ(Θ(N_tch/4)+N_mtp+N_tcpp×2+N_aipp×2+N_fspp×2+N_nspp×2)/31)/4)

3.
Far-end sub-multiplexing peripheral processor N_fspp_tc=2×N_tc_bsmu_f

4.
Synchronous clock board N_tc_bmsu_syck=2×N_tc_bsmu_f

5.
If the TC is required to provide the BITS interface, the clock interface board N_tc_bmsu_cki=1; otherwise N_tc_bmsu_cki=0. 

Near-end SMU

1.
Submultiplexing unit backplane N_tc_bsmu_n= N_tc_bsmu_f

2.
Trunk interface circuit board N_tc_bmsu_tic_n=N_tc_bmsu_tic_f

3.
Near-end sub-multiplexing peripheral processor N_nspp_tc=2×N_tc_bsmu_n

2.5.2.7 BSC Rack Unit

Each rack contains one power distribution box POWERP that is responsible for introducing and assigning the primary power supply. In addition, each rack can accommodate six-layer shelves. In this case, the rack count can be calculated by the required shelf count. 

2.5.2.8 Precautions

For BSC(V2) configuration, various external interface boards access the network through various GPPs and each GPP exit has only two 8Ms, so each GPP timeslot resource cannot exceed the maximum timeslot resource. For example, the calculation result shows TRX count of one BIU cannot exceed 120, that is, one-layer BBIU supports at most 240 TRXs. 

2.6 BSC(V2) Configuration Calculation Example

One BSC contains 100 base stations, each base station is configured as 4/4/4, and the TC is placed at the MSC. The procedure to calculate BSC configuration is as follows: 

Seen from the above conditions, N_rmm_n=((100*12/240)=5




N_rmm_f=0

As a result: N_trx_1=N_trx_2=N_trx_3=N_trx_4=N_trx_5=240trx


 N_site_1=N_site_2=N_site_3=N_site_4=N_site_5=20
One base station configured with 4/4/4 occupies one E1, then N_abis_1=N_abis_2=N_aibs_3=Nabis_4=N_abis_5=20

One 4TRX cell generally uses two control channels, then N_tch_1=N_tch_2=N_tch_3=N_thc_4=N_thc_5=

(4X8-2)X3X20=1800. 

N_tch=5 x 1800=9000

N_mtp=((9000/500)X2=36

N_A=9000X0.9=8100

N_ater=((8100/4)=2025

Based on the above parameters, the following configuration list can be obtained: 

BSC module configuration list: the GPRS shelf board part needs to be added. 

	Unit Name
	Code
	Unit
	Quantity

	SCM control layer module
	 
	 
	 

	Control layer plug-in box
	GBCTL
	Set
	1

	SMEM
	GSMEM
	Piece
	1

	Module processor
	GMP
	Piece
	2

	Monitoring board
	GMON
	Piece
	1

	MPMP communication board
	GCOMM
	Piece
	2

	MTP communication board
	GCOMM
	Piece
	5

	MPPP communication board
	GCOMM
	Piece
	6

	Environment monitoring board
	GPEPD
	Piece
	 

	 
	 
	 
	 

	Network switching and clock module 
	 
	 
	 

	Network switching and clock layer plug-in box 
	GBNET
	Set
	1

	Digital switching network board
	GBOSN
	Piece
	2

	Switching network interface board (MP level)
	GDSNI
	Piece
	2

	Switching network interface board (SP level)
	GDSNI
	Piece
	 

	Synchronous clock board
	GSYCK
	Piece
	2

	Clock interface board
	GCKI
	Piece
	 

	 
	 
	 
	 

	Near sub-multiplexing module
	 
	 
	 

	Sub-multiplexing layer plug-in box
	GBMSU
	Set
	3

	Near sub-multiplexing peripheral processor
	GNSPP
	Piece
	6

	Trunk interface circuit board
	GTIC
	Piece
	20

	 
	 
	 
	 

	RMM1–RMM4 control layer modules
(RMM1–RMM4 configurations are the same; so only one is provided)
	 
	 
	 

	Control layer plug-in box
	GBCTL
	Set
	1

	SMEM
	GSMEM
	Piece
	1

	Module processor
	GMP
	Piece
	2

	Monitor board
	GMON
	Piece
	 

	MPMP communication board
	GCOMM
	Piece
	2

	 
	 
	 
	 

	Base station plug-in interface module (BBIU1–4)
(BBIU1–BBIU4 configurations are the same; so only one is provided)
	 
	 
	 

	Base station interface layer plug-in box
	GBBIU
	Set
	1

	Communication interface board
	GCOMI
	Piece
	2

	Abis interface peripheral processor
	GBIPP
	Piece
	4

	Trunk interface circuit board
	GTIC
	Piece
	6

	 
	 
	 
	 

	GPRS module
	 
	 
	 

	Gb interface layer plug-in box
	GBGIU
	Set
	1

	Gb interface peripheral processor
	GGIPP
	Piece
	2

	100M Ethernet switching board
	GHMS
	Piece
	2

	Trunk interface circuit board
	GTIC
	Piece
	8

	Packet control layer plug-in box
	GBPCU
	Set
	1

	BSSGP RLC/MAC protocol processor
	GBRP
	Piece
	7

	FR protocol processor
	GFRP
	Piece
	3

	 
	 
	 
	 

	Power supply unit
	 
	 
	 

	Secondary power board B
	POWB
	 
	30

	Power distributor
	POWP
	 
	3

	Associated equipment
	 
	 
	 

	Rack
	 
	Piece
	3

	Associated cable
	 
	Set
	1


Remote TC module configuration list: 
	Unit Name
	Code
	Unit
	Quantity

	Transcoder and A interface module
	 
	 
	 

	A interface and transcoder plug-in box
	GBATC
	Set
	10

	A interface peripheral processor
	GAIPP
	Piece
	20

	Dual-rate transcoder board
	GDRT
	Piece
	73

	Trunk interface circuit board
	GTIC
	Piece
	74

	Transcoder peripheral processor
	GTCPP
	Piece
	20

	 
	 
	 
	 

	Remote sub-multiplexing module
	 
	 
	 

	Sub-multiplexing layer plug-in box
	GBSMU
	Set
	3

	Far sub-multiplexing peripheral processor
	GFSPP
	Piece
	6

	Trunk interface circuit board
	GTIC
	Piece
	20

	Synchronous clock board
	GSYCK
	Piece
	2

	Clock interface board
	GCKI
	Piece
	 

	 
	 
	 
	 

	Power supply unit
	 
	 
	 

	Secondary power board B
	POWB
	Piece
	26

	Power Distributor
	POWP
	Piece
	3

	Associated equipment
	 
	 
	 

	Rack
	 
	Piece
	3

	Associated cable
	 
	Set
	1


3 Advanced ZXG10-OMCR 

3.1 ZXG10-OMCR(V2) Overview 

For OMCR overview, refer to Chapter 6 in Elementary Training Material. 

For common OMCR operations involved in this chapter, refer to the OMCR operation in Elementary Training Material. 

3.2 Preparations Before Running ZXG10-OMCR(V2)

Check memory usage.
View the usage of the switching partition using df –k, or the usage of system memory and switching memory using vmstat. 
Check the network connection.
Check the connectivity between the background server and the foreground MP using ping. 

Check the database status. 
Check whether the Oracle service process has been started. 
ps –ef |grep ora

Modify OMCR2.0 configuration file (see 3.3).
syscfg.ini

Check configurations of NM domain, machine number and IP address. 

bsccfg.ini

Guarantee the configuration file is consistent with tcpip.cfg of the foreground MP. 
dbcfg.ini

Check the oracle user name, password, service name and database version number must match OMCR. 
lmfcfg.ini

Check the FTP user name and password. 
3.3 Detailed Explanation of ZXG10-OMCR(V2) Configuration File 

In a UNIX application environment, all configuration files must be guaranteed to use the UNIX format. If no special description is given, the following-mentioned configuration files all belong to the OMCR Server. 

3.3.1 bsccfg.ini

Adjust the related settings according to onsite BSC count, Module count and IP addresses. The fields to be adjusted are as follows: 

[GENERAL]/BSCNum: Specifies BSC count. You need to modify the key value as required. 
[GENERAL]/MComBsc: Specifies MPCOMM split parameter. If multiple BSCs exist, you need to adjust it as required. Its key value indicates how many BSCs one MPCOMM can manage. When BSC count is less than 5 and the total module count is less than 15, the key value is equal to [GENERAL]/BSCNum. If the above conditions are not met, you can adjust its value. The smaller this value is, the more MPCOMM processes can be generated. If the MPCOMM allows, it is recommended that you increase the number of BSCs managed by a single MPCOMM as much as possible. 
[BSCn]/BSCID: Configures BSCID for each BSC as required. 
[BSCn]/ModuleNum: Configures module count for each BSC as required. 
[BSCn]/LocalModuleNum: Configures local module count for each BSC. By default, this value is the same as [BSCn]/ModuleNum. 

[BSCn]/IPn: Specifies the IP address of the MP for each module according to [BSCn]/LocalModuleNum value. You need to specify two IP addresses for each configuration item, indicating IP addresses of two MPs. If the IP address configuration item is greater than [BSCn]/LocalModuleNum, it will not be used. 
[BSCn]/ModuleIDn: Configures ID for each module according to [BSCn]/ModuleNum. By default, ID of the nth module is n. 
[BSCn] count must be equal to [GENERAL]/BSCNum with n in the range 1 to [GENERAL]/BSCNum in an ascending order. 
1.1 syscfg.ini

Adjust the related key values according to the onsite server and its IP address configuration. 

[LOCAL]/MNo: Specifies machine number. In a single-machine configuration environment, its value is in the range 128 to 139. In a multiple-machine configuration environment, machine numbers of all servers must be different. 
[LOCAL]/NMDomain: Specifies NM domain number. In a non-cascade environment, its value is in the range 1 to 254. In a cascade environment, its value depends on the cascade planning. 
[LOCAL]/NMDomainAlias: Specifies NM domain alias. Its value can be a character string except such symbols as “$” and “#”. 
[LOCAL]/IP: Specifies the IP address of the server as required. 
[DOMAIN] is used to configure a cascade environment. Because no cascade environment is deployed at present, this part is beyond the scope of this document. 
[SYSCFG]/Trace: Specifies the log file print switch. In a test environment, its value can be set to 1. In a running environment, it is recommended that you set this value to 0. In OMCRV2.52 series versions, you can set this value to 1 during the running process. However, you need to control log output level and quantity through [SYSCFG]/TraceLev. 

[SYSCFG]/TracePath: Specifies the log output absolute path as required. This path must exist. 

[SYSCFG]/TraceLev: Is 1 before OMCRV2.52 series versions. Its value is 5, 20, 50, 80, 100 or 120 in OMCRV2.52 series versions and later. The larger this value is, the less the information is output. 
[SYSCFG]/Environment: Specifies office type as required. Its value is GPRS or GSM. 
1.2 lmfcfg.ini

Modify the settings related to FTP.

[FTPINFO]/FtpUserName: Specifies the FTP user name between the client and the server as required. By default, this value is “ftpuser”. 
[FTPINFO]/FtpPassword: Specifies the FTP user password between the client and the server as required. By default, this value is “ftp123”. 
1.3 dbcfg.ini

Set the database access user name and password. 

[DATABASE]/USERNAME: Specifies the database access user name as required. 
[DATABASE]/PASSWORD: Specifies the database access password as required. 
1.4 pmcfg.ini

[BAFINFO]/LocalMeasFilePath: Specifies the working directory (absolute path) for reporting the performance file as required. 
[DATABAKUPINFO]/HistoryDataFilePath: Specifies the directory (absolute path) for dumping the performance file as required. 
[DATABAKUPINFO]/ ImpDataFilePath: Specifies the directory (absolute path) for importing the performance file as required. 
[COMPANYINFO]/CompanyType: Specifies company type. 1 indicates China Mobile; 2 indicates China Unicom; 3 indicates Pakistan. 
[COMPANYINFO]/Need1800Rpt: Specifies 1 for 1800 cells in China Unicom for special display. Other keeps the fault value 0 (applicable to 2.51 series versions). 
[FREQINFO]/NEEDFREQ: Specifies whether to make statistics based on frequency division. Generally, this value is 1 for China Unicom. In other cases, this value needs to be set to 0. If this value is set to 1, you need to set the following parameters (applicable to 2.52 series versions, the initial version 2.52.02a). 
[FREQINFO]/FREQNUM: Specifies the number of frequency bands. You need to set this value according to the frequency band type in the actual network. For example, there are two frequency bands: 900M and 1800M. You need to set this value to 2, and then continue to set FREQ1 and FREQ2 (applicable to 2.52 series versions, the initial version 2.52.02a). 
[FREQINFO]/ FREQn: Indicates a specific frequency band type. The frequency band is in the range 0-P900 / 1-E900 / 14-PE900 (a combination of P900 and E900) / 2-DCS1800 / 3-R900 / 4-1900 / 7-850 / 15-Sum (sum does not need to be set). For example, 900M and 1800M of China Unicom are used for networking, you need to set FREQ1 = 14 / FREQ2 = 2 (applicable to 2.52 series versions, the initial version 2.52.02a). 
1.5 fmmgr.ini

[NAF]/Start: Specifies this value to 1 if the upper-level NMS realtime alarm is required. Otherwise, this value is set to 0. 
[NAF]/IP: Specifies the IP address of the server for accepting the upper-level NMS realtime alarm. 
[NAF]/Port: Specifies the port of the server for accepting the upper-level NMS realtime alarm. 
[NAF]/AlmTitle: Specifies the format of the upper-level NMS alarm content (applicable to 2.52 series versions, the initial version 2.52.02d). 
[NAF]/AlmTitleValue: Specifies the value location of the upper-level NMS alarm content (applicable to 2.52 series versions, the initial version 2.52.02d). 
[NAF]/AlmClrTitle: Specifies the format of the upper-level NMS alarm content for clearing (applicable to 2.52 series versions, the initial version 2.52.02d). 
[NAF]/AlmClrTitleValue: Specifies the value location of the upper-level NMS alarm content for clearing (applicable to 2.52 series versions, the initial version 2.52.02d). 
For China Mobile and China Unicom, AlmTitle, AlmTitleValue, AlmClrTitle, and AlmClrTitleValue have different settings. By default, this file provides settings for China Mobile. Settings of China Unicom are noted in this file. For China Unicom, you only need to delete or note settings of China Mobile, and then cancel noting of settings of China Unicom. 

1.6 ampcfg.ini

In a dual-system or triple-system configuration environment, you need to adjust this configuration file. 

Because the setting of this configuration file is associated with the environment, refer to related chapters in Dual-System Configuration Description and Triple-System Configuration Description. 

1.7 syscfg.ini (client)

[LOCAL]/MNo: Specifies the machine number of the client. This value is in the range 140 to 254. In a multi-client application environment, machine numbers of all clients must be different. 
[LOCAL]/IP: Specifies the IP address of the client as required. 
[LOCAL]/DOMAINNUM: Specifies the number of domains. Note that the multi-domain configuration here is not the NM domain cascade configuration but the multi-NMS configuration with the client as the center. By default, this value is 1. 
[DOMAINn]/ALIAS: Specifies the alias of the server group as required. 
[DOMAINn]/SvrNum Specifies the number of servers in a server group. 
[DOMAINn]/SvrMNoX: Specifies the machine number of the Xth server in a server group. This value must match the server setting. [DOMAINn]/SvrIPX: Specifies the IP address of the Xth server in a server group. This value must match the IP address of the server. 
[SYSCFG]/Trace: Is the same setting as syscfg.ini of the server. 
[SYSCFG]/TracePath: Is the same setting as syscfg.ini of the server. 
[SYSCFG]/TraceLev: Is the same setting as syscfg.ini of the server. 
[SYSCFG]/StartAlmplate: Specifies whether to start the alarm plate when the client is started. By default, this value is 0 (not started). If an alarm plate is connected, this value must be set to 1. 

3.4 Detailed Explanation of ZXG10-OMCR(V2) Start and Run 

3.4.1 Starting the OMCR Server Process

$ omcstart [oracle|db2]

3.4.2 Starting the OMCR Client Process

Running UISF 

User logon 

Waiting for obtaining and displaying the topology tree 

The process to start the system is as follows: 

(
Start the AMP
(
The AMP loads the Daemon process of the OMCR2.0 according to the configuration file. 
(
The AMP sends system normal messages to all processes (FSM) after completing the process load. 
(
The application process enters the working status (initialization) and the DIF connects to the database. 
(
The DIF sends database normal messages to all processes (FSM) after completing the database connection. 
(
The AGT and IMF begin to load data. 
(
After the MIT tree is built successfully, the AGT sends MIT normal messages to all processes (FSM). 
(
Various processes (such as BAF) begin to operate. 
3.4.3 How to Judge System Start Success 
This section introduces how to judge the system is started successfully based on the log file ($OMCHOME/tmp/log) of the OMCR Server. 

Note:
To trace enough information, you must modify $OMCHOME/conf/syscfg.ini. The involved field is [SYSCFG]/TraceLev. [SYSCFG]/TraceLev is 1 before OMCRV2.52 series versions. Its value is 5, 20, 50, 80, 100 or 120 in OMCRV2.52 series versions and later. The larger this value is, the less the information is output. 
3.4.3.1 Process Load Success 
Process load is the first step in system running. After all processes are loaded successfully, the AMP will print “!!!SYSTEM TURN TO NORMAL!!!” in the log file. 

In the directory for storing the log file, execute: 

grep ‘!!!’ amp.*.log
 Where, * represents the date of the log file generated when the AMP is started recently. 

View whether the above-mentioned information is printed. 

3.4.3.2 LMF-End Process Initialization Success

Most of the application processes at the LMF end need to register broadcast messages to the LMF at startup. If the registration fails, the process will exit. If the registration succeeds, the system will print the log information or be in wait status. For example, after the cmproc registers successfully, the following information is printed. 

MCM EventReport Register Success

MCM Init Success

Other processes will be in stop status. 

3.4.3.3 Server and Client Connection Establishment Success

Connection establishment between the server and the client indicates the GPO of the server establishes Socket connections with the GPOC of the client. After completing legality check, the GPO will print: 

Client 199 connection (74, 75) established (Socket=30)!

Where, 199 indicates the machine number of the client, 74 and 75 are the C thread numbers of the GPO for transmitting and receiving messages, 30 is the Socket control. 

Executing the grep command, you can get the information of links established on the client. 

Display the GPOC Log file on the client and you can see the following output information: 

AP server 130 connection (12, 13) established!
Here 130 indicates the machine number of the server number; 12 and 13 are the C thread numbers of the GPOC for transmitting and receiving messages. 

Note that the client only establishes links with the application server even when there are several servers in the system. 

3.4.3.4 Database Connection Success

The DIF will output the following information after successfully connecting with the database. 

DIFSVR : SendOut EV_DB_SYS_NORMAL.
DIFSVR : Connect DB Finish!
3.4.3.5 MIT/Topm Initial Data Load Success

The AGT will output the following information after the MIT load succeeds: 

LAF: MIT Init Success.
The Topm will output the following information after loading successfully: 

Topological tree construct success!
3.4.3.6 User Login Success

When a user logs in, the client UISF interacts with the server LMF. After the user logs in successfully, the LMF will output the following information: 

Add an SSFnMember

EV_LOGIN_CIPHER_TEXT: 0001000000000000001f000000000000root
ssfnfid=6e183b08,   lpmember->ssfnfid=6e183b04!
terminal 01 first login!
3.4.3.7 Normal Communication Between the Foreground and Background

The foreground communicates with the background through MPCOMM on the OMCR. You can view the MPCOMM log file to check whether the communication link has been established. 

The Log information for link establishment is given below. 

Master MP of BSC 1 Module 1 is left!
Master MP of BSC 1 Module 1 is left!
Master MP of BSC 5 Module 1 is right!
Master MP of BSC 1 Module 2 is right!
Master MP of BSC 5 Module 2 is left!
The above information does not show whether links have been established with all the foreground modules. This Log is output when the MPCOMM receives the link check packet of the foreground MP. Each MP makes a report every five seconds to specify the master MP current position of the module. Therefore, the above Log information indicates that the MPCOMM has established links with the left and right MPs of BSC1 Module1, the right MP of BSC1 Module2, the right MP of BSC5 Module1 and the left MP of BSC5 Module2. 

The system provides the mpinfo tool to observe the link establishment situation on the foreground and background. 

3.4.3.8 Foreground and Background FTP Success
Use the omcftp tool to check FTP for errors. The details are given in the following section. 

3.4.4 System Startup Abnormity Analysis

3.4.4.1 AMP Start Failure

The cause for the failure is that AMP cannot obtain the process number 0. The according Log file is given below. 

AMP can not start with Pno!=0
File ../source/main.cpp, Line 197 Exception -- Process Abnormal terminate!
This is because the OMCR process is running in the system, or the shared memory file is not deleted. For the latter one, you can use the start script to get over the trouble. 

3.4.4.2 GPO Start Abnormity

GPO starts up after the AMP load. Otherwise, it cannot obtain the process number 1. 

GPO must be created with pno 1!
Or GPO cannot be bound to the socket port. It indicates another GPO is running in the system. 

3.4.4.3 Process Load Failure and System Startup Failure

(
Process mapping name mismatch

FSM:ProcessName Get Error, Check syscfg.ini
AMP(PLF):Process XXX Load Fail
(
Process Load Failure

AMP(PLF):Process XXX Load Fail
(
Process Test Failure

AMP(PLF):Process N Test Fail
(
Module uninstall due to domain confliction

In the AMP Log file

AMP(IMF):Module N Unload Begin
AMP(IMF):Module N Unload Success
In the GPO Log file

Remote Server connect establish
3.4.4.4 DIF Failure for Connecting with the Database

(
The user name, password and service name configured is wrong. 

(
The database version is inconsistent. 

3.4.4.5 MIT/TOPM Load Failure

(
Database server is incorrect. 

(
The FTP directory does not exist or the authority is wrong, resulting in the DIF cannot generate the initial file. 

(
The data is incorrect. 

3.4.4.6 Client and Server Connection Failure

(
The server IP address set in the client configuration file syscfg.ini is incorrect. 

The client GPO stops running. 

(
The server number set in the client configuration file syscfg.ini is incorrect. 

GPO:Connect Mno 130 is not me
Wait testmsg fail!
The client GPOC Log file shows that: 

GPOC:Send testmsg Mno =130
Can't connect to AP server, retry after 5s!
When the server number is larger than 139, the client will output the following information: 


Wrong machine no:svrmno1!
(
The server LMF process does not start up.

Reject connecting request from client 233!
The client GPOC Log file shows that: 

GPOC:Send testmsg Mno =130
Can't connect to AP server, retry after 5s!
(
A client with the same server number has established a link with the server. 

Wrong pno or mno 233.1.0!
(
The client environment variables configured are incorrect. 

3.4.4.7 Client Login Failure

(
The security management process does not start up. 

(
Errors occur when the DIFFS process starts up and the security management cannot obtain the authority information. 

(
The user name and password is wrong, so the authentication fails. 

3.4.4.8 Client FTP Failure

(
The FTP configuration is incorrect. 

Test the NT FTP client. 

Check the FTP user and password set in the lmfcfg.ini file against those set in the UNIX. 

(
The TOPM load process is unfinished. 

Make sure there is a TOPMLoad success indication. 

(
The client FTP file is set to read-only. 

Make sure the client FTPC file is not set to read-only. 

(
Other causes, for example, the server is busy. 

3.4.4.9 MPCOMM and Foreground Connection Failure

(
The foreground does not start up. 

(
The system fails to ping the foreground. 

(
The configuration file is not matched. 

Note:
A wrong BSCID will not disturb the MPCOMM link establishment, but it will impact the transmission of messages. 
Local Networking

The Local Area Network (LAN) is the simplest and the most common networking mode in OMCR2.0. In a LAN, the ZXG10-OMCR(V2.0) server, client and BSC all reside in the LAN and interconnect with each other through Ethernet. The OMC server directly connects to the BSSs under its management through the LAN. In this case, the BSSs managed by the OMC must be in the same physical location. 

3.4.5 Topology
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Fig. 3.5‑1  LAN

3.4.6 Equipment Requirements

Few network devices are involved in a LAN. According to the number of hosts (servers + clients + MPs on the BSC), select the 10M/100M self-adaptive HUB and twisted pairs (network cables). 

Table 3.5‑1  Network Equipment Requirements
	Serial No.
	Category
	Specifications
	Number
	Remarks

	1
	16-port HUB
	D-LINK/16
	n
	Depends on the actual requirements

	2
	Twisted pair
	Type-3 or Type-5
	xm
	Depends on the actual requirements


3.5 Remote Networking

The remote networking mode can fall into the following three situations by the geographical location of the network equipment: The client at the remote end, the BSC at the remote end, and both the client and the BSC at the remote end. In terms of transmission mode, it is classified into x.25, DDN and PCM. 
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Fig. 3.6‑1  Network Topology of Remote Networking

These remote networking modes are basically identical on the network topology and have the same fundamentals, where the special transmission devices are used for WAN access and connect to routers with standard interfaces. The routers compose a LAN together with HUBs, BSCs, servers and clients. The ZXG10-OMCR(V2.0) adapts to all the available remote networking modes as long as the transmission devices and routers support. Here address three remote networking modes to the current telecom network situations and quality cost requirements. 

1)
PCM networking
2)
X.25 networking
3)
DDN leased line networking
3.5.1 PCM Networking

In the PCM networking, the NM information is transmitted on the existing 2Mbit/s PCM links (A interface E1 cable) between the MSC and BSC or other special PCM links. The OMC information is transmitted by time slots in the PCM links at the speed of n x 64kbit/s. Here n specifies the number of time slots. There are two implementation methods for different situations. 1) Configure E1 modules on the routers when there are spare E1 interfaces on the MSC or BSC and semi-permanent connection is configurable; 2) Employ routers + PCM devices, where the time slot extractor extracts some time slots from the PCM links for the OMC. According to the regular network throughput, four time slots 256kbit/s can meet the communication requirements of a middle-size BSC, such as fault management, configuration management and performance management. For the large amount communication such as software install and foreground/background synchronization, it is recommended to use multiplex method or to transmit in the spare time period. This networking mode makes the best of available resources and is very economical to implement the operation and maintenance functions. 

3.5.1.1 Topology

Fig. 3.6-2 Shows a remote BSC LAN in method I, where the E1 module on the router connects to the spare E1 port on the BSC through an E1 cable. Time slots of the E1 cable are in the semi-permanent connection with the spare time slots on the BSC PCM transmission line. So does on the local OMCR. Thus, a communication link is established between the remote BSC and OMCR through the PCM transmission line. 
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Fig. 3.6‑2  PCM Remote Networking I

Fig. 3.6-3 shows a networking in method II, where the E1 transmission cable extracts some time slots by the PCM to connect to the standard WAN module of the router, forming a remote BSC LAN or the OMCR server LAN. 
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Fig. 3.6‑3  PCM Remote Networking II
The PCM networking in method I is recommended. It adapts to most conditions and is reliable when the NM center switch (namely MSC) is running stably. In the PCM networking in method II, the service time slots will be out of service when the PCM device breaks down. 

In the PCM networking, the OMC information is transmitted on the existing links between the MSC and BSC without additional investment but wasting time slots. For a large capacity system, the data transmission speed may slow down if there are not enough time slots available. 

3.5.1.2 Equipment Requirements

Besides the HUB and network cables used in a LAN, it is also necessary to configure routers, transmission equipment or interface transform equipment in the PCM networking. With method I, you need to configure an E1 module and an interface transform instrument for the E1 cable and the DB15 on the router. In method II, you need not configure the E1 module but another transmission device, such as the ZXSM-PCM or RAD FCD-24, as illustrated in Table 3.6-1. 

Table 3.6‑1  PCM Networking Devices
	Serial No.
	Category
	Specifications
	Number
	Remarks

	1
	Router
	CISCO2610
	1+n
	n specifies the number of remote BSC-LANs. 

	2
	HUB
	D-LINK(16/8/4)
	1+n
	Devices for connecting the LAN, such as server, client and BSC. The number of interfaces depends on the actual requirements. 

	3
	Twisted pair
	Type-3 or Type-5
	x meter
	Depends on the actual requirements. 

	PCM Networking Method I

	4
	Router network interface module
	NM-1CE1U
or NM-2CE1U
	x
	Applies to the local OMCR. The number depends on the total number of time slots. An E1 interface on each module can connect to 31 time slots. 

	5
	Router network interface module
	NM-1CE1U
	n*m
	Applies to the remote BSC. The number m for each remote BSC-LAN depends on the total number of time slots. 

	6
	Router interface transform cable
	CAB-E1-BNC
	x
	It is a component on the router network interface module and is used to connect the router and E1 cable. 

	PCM Networking Method II

	7
	Router network interface module
	WIC-2T
	n/2
	It is used to access the local OMCR PCM device. 

	8
	Router network interface module
	WIC-1T
	n
	It is used to access the remote BSC PCM device. 

	9
	Router cable
	CAB-V35MT
	2n
	It is a component on the router network interface module and is used to connect the router and PCM device. 

	10
	PCM transmission device
	ZXSM-PCM of the ZTE
	1+n
	Composes the remote PCM network along with the router. 

	11
	PCM transmission device
	FCD-24 or FCD-E1 of the RAD
	
	Idem. The remote BSC can use the low-cost FCD-E1 with single-port. 


Note:

1)
It is recommended to use method I. 

2)
The number of time slots extracted by an E1 port depends on the bandwidth, which is determined by the local LAN BSCs and clients configured in the remote networking. With the total 31 time slots of the E1 cable, you can configure up to 4000 TRXs in the remote LAN of the PCM networking. For more capacity, you need to add E1 links and router network interface modules. By adding a port, you can configure 4000 more TRXs in the network. 

3)
In method II, the network interface module on the local OMCR router is determined by the number of serial interfaces. For instance, when the number of remote BSC—LANs is less than four, WIC-2T(+WIC-2T) is used; when the number is between four and eight, 2*WIC-2T+NM-2W (plug-in 2*WIC-2T) is recommended. 

4)
In method II, PCM transmission devices in items 10 and 11 can be used independently or cooperatively. 

5)
In method II, n data channels are needed for connecting the local OMCR PCM device and router. For instance, when the number of remote BSC—LAN is less than four, one RAD FCD-24 (two or four data channels) is used. When the number is more than four, you need to add an FCD-24. For the ZXSM-PCM, you can add a module to add data channels. 

3.5.2 X.25 Networking

The “Router + Baseband Modem” scheme, that is, employ a HUB on the OMC-R to access the router that connects to the leased line through the baseband Modem. By the same token, the MP on the BSC connects to the leased line through an Ethernet interface. 

The maximum transmission speed in the X.25 mode is 64kbps and the reliability is very low. So it is not recommended. 

3.5.2.1 Topology

The basic networking in the X.25 mode is shown in Fig. 3.6-4. 
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Fig. 3.6‑4  Remote Networking in the X.25 Interface Mode

3.5.2.2 Equipment Requirements

Table 3.6‑2  X.25 Networking Devices
	Serial No.
	Category
	Specifications
	Number
	Remarks

	1
	Router
	CISCO2610
	n
	n depends on the LAN number. 

	2
	HUB
	D-LINK(16/8/4)
	n
	Devices for connecting the LAN, such as server, client and BSC. The number of network interfaces depends on the actual requirements. 

	3
	Twisted pair
	Type-3 or Type-5
	x meter
	Depends on the actual requirements. 

	4
	Router network interface module
	WIC-1T
	n
	It is used to access the baseband Modem. 

	5
	Router cable
	CAB-V35MT
	n
	It is used to connect the router and baseband Modem. 

	6
	Baseband Modem
	ASM-31
	n
	It is used to access X.25 on the local OMCR or the remote BSC. 


Note:
The X.25 mode satisfies the requirements for less than 100 TRXs because its maximum transmission speed is only 64kbps. For a large capacity configuration, you can add X.25 lines and router network interface modules to establish a network with more ports. 

3.5.3 DDN Leased Line Networking

The DDN network is stable and reliable. Its transmission speed can be up to 2Mbps. It adopts the “Router + Baseband Modem” scheme, that is, employs a HUB on the OMC-R to access the router that connects to the leased line through the baseband Modem. By the same token, the MP on the BSC connects to the leased line through an Ethernet interface. 

3.5.3.1 Topology

The basic networking in the DDN mode is shown in Fig. 3.6-5. 
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Fig. 3.6‑5  Remote Networking in the DDN Interface Mode
3.5.3.2 Equipment Requirements

Table 3.6‑3  DDN Networking Devices
	Serial No.
	Category
	Specifications
	Number
	Remarks

	1
	Router
	CISCO2610
	1+n
	n depends on the BSC-LAN number. 

	2
	HUB
	D-LINK(16/8/4)
	1+n
	Devices for connecting the LAN, such as server, client and BSC. The number of interfaces depends on the actual requirements. 

	3
	Twisted pair
	Type-3 or Type-5
	x meter
	Depends on the actual requirements. 

	4
	Router network interface module
	WIC-2T
	n/2
	It is used to access the local OMCR baseband Modem. 

	5
	Router network interface module
	WIC-1T
	n
	It is used to access the remote BSC baseband Modem. 

	6
	Router cable
	CAB-V35MT
	2n
	It is used to connect the router and baseband Modem. 

	7
	Baseband Modem
	ASM-40
	2n
	It is used to access the DDN when a large bandwidth is required. 

The maximum speed is 2048kbps. 

	8
	Baseband Modem
	ASM-31
	
	It is used to access the DDN when a small bandwidth is required. 
The maximum speed is 128kbps. 


Note:

The transmission speed of the remote BSC baseband Modem and the DDN leased lines depend on the bandwidth, which is determined by the local LAN BSCs and clients configured in the remote networking. Generally, 128Kbit/s is enough for 100 TRXs. For a small-size configuration, you can use the low-speed Modem such as ASM-31. 

3.6 Hybrid Networking

The hybrid networking is composed of the LAN networking and remote networking. In this case, the local BSC and remote BSC or the local client and remote client coexist, or in other combination mode. 

3.6.1 Topology
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3.7 Networking Instances

3.7.1 Jilin Unicom OMCR Networking Configuration

Changchun

One SUN E450 server

Two INTEL X86 clients

One CISCO 2610 router

One ZXSM-PCM device

Baishan

One INTEL X86 client

One CISCO 2610 router

One ZXSM-PCM device

One BSC center and one peripheral module (four MPs with BSCID as 1)

36 sites and 138 TRXs

Baicheng

One INTEL X86 client

One CISCO 2610 router

One ZXSM-PCM device

One BSC center and one peripheral module (four MPs with BSCID as 5)

38 sites and 140 TRXs

3.7.2 Jilin Unicom OMCR Network Topology

The network topology of Jilin Unicom is shown in the following figure: 
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Related information

The ZXSM-PCM extracts time slots on the E1 cable from the GMSC to MSC for the OMCR network management. 
Changchun communicates with Baishan and Baicheng through six 64k time slots on the E1 cable. 
The router in Changchun uses two serial interfaces to connect with Baishan and Baicheng through the ZXSM-PCM. 
3.8 [image: image220.png]


Alarm Forward Device Configuration

The alarm forward device refers to the GSM terminal, mainly the industry-level GSM terminal. The detailed configuration is as follows:

Table 3.9‑1 
	Brand and model
	Parameter Index
	Component

	SIEMENS TC35T
	Dual-band EGS900 and GSM1800. 
Transmission speed of three kinds of voice codes. 
Maximum rate of circuit exchange is 14.4kbps. 
GSM Phase2/2+standard. 

AT directives (TU-TV.25ter, TES GSM07.07 and ETS GSM07.05)
	Power supply:

Output: 13.5V DC-750mA

Input: 90-264V 47-63Hz

External antenna

Data cable RS-232

Data adapter RS-232

	NOKIA 30
	Dual-band EGSM900/1800

GSM Phase2/2+standard. 

Maximum rate of circuit switching is 14.4kbps

AT directives (TU-TV.25ter, TES GSM07.07 and ETS GSM07.05)
	Power supply (ACW-5):

Output: 13.5V DC-750mA

Input: 90-264V 47-63Hz

External antenna

Data cable RS-232

Data adapter RS-232


4 Commissioning the ZXG10-BSS

4.1 Data Configuration and System Debugging
For details about data configuration and system debugging, refer to the Elementary Training Materials. The following figure is the flow chart of system debugging.
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4.2 Connection of the A Interface

After installing and debugging the BSS and OMCR, you must connect the A interfaces of the two devices to enable the BSS to work normally in the GSM network and to support GSM services.

BSS engineers should exchange views on technological and data issues with the relevant departments and make a plan for the connection of A interfaces after reaching consensus. According to the plan, the BSS engineers should cooperate with the MSC side to complete data configuration and self-inspection before connection. 

4.2.1 Preparations before Connection
Complete BSC hardware installation.

Complete OMCR system installation.

Complete hardware and software installation for the tested base station.

4.2.2 Data to be Set During the Connection

4.2.2.1 Data Required by the BSC

(
MSC manufacturer and version
(
MSC system software version, protocol version of the A interface, and timer values of the relevant protocols such as MTP/SCCP 
(
Use and reservation of the A interface circuit at the MSC side
(
Circuit specifications of the E1 interface and PCM system, for example, the impedance is 75 ohm or 120 ohm, and the specifications of the connector
(
MSC signaling point: 14-bit signaling point coding in decimal notation
(
BSC signaling point: 14-bit signaling point coding in decimal notation
(
PCM number of the A interface: Starts from 1, and ranges from 0 to 255
(
No. 7 signaling link timeslot: TS16 by default
(
No. 7 signaling link code (SLC): 0 to 15
(
Numbering sequence of CIC: 33 to 47 and 49 to 63 (CIC number = PCM number × 32 + timeslot number, ZTE CIC starts from 33)
(
Number of the No.7 signaling link (ZTE PCMs numbered 1, 5, 9… are No.7 signaling links, with three trunk links between every two)
4.2.2.2 Cell Parameters

(
Location are code (LAC) (decimal)
(
Cell Identity (CID) (decimal)
(
Setting of the cell frequency
(
Cell BSIC
(
The relation between the peer cell and its adjacent cell, radio parameters of adjacent cells
(
Optional: Other radio parameters
4.2.2.3 Data to be Set by the Peer MSC/BSC During the Connection

(
Register the LAC and CI of the tested base station and point to the BSC signaling point
(
Peer OMCR needs to set the switching and re-select relation with the current cell
(
The relation between adjacent cells and their radio parameters
(
Power control parameters
4.2.3 Connecting the A Interface

BSC operations during the connection

1.
Configure the above data.
2.
Make sure the transmission between BSC and MSC is normal.
3.
Activate the N7LINK in the [Dynamic Data Management].

4.
Assemble the A interface PCM circuit in the [Dynamic Data Management].
How to judge successful connection of the A interface

1.
Check the N7LINK status in the [Dynamic Data Management]. The [Status] should be normal.
2.
The E1 LED of the A interface and the LED of the MTP board are blanking (4Hz).

3.
Check the status of the base station cells and channels. Their status should be Idle or Seized.

4.
Check the normal uplink and downlink signaling of the A interface and Abis interface in the [Signaling Tracing].
Precautions

1.
After modify the A interface parameters, you must restart the MP to validate the modification.
2.
If you configure only the first N7PCM on the A interface TIC board, do not use self-loop wires on the other three E1 interfaces. Otherwise, you might see information about unknown A interface signaling in signaling tracing. 
Troubleshooting

1.
The following three cases can cause No.7 signaling failure

1)
The office is unreachable. That means no link to the A interface can be used.
2)
The office is reachable, and some links can be used but one or some links cannot.
3)
The office is reachable and all links can be used, but you can find many error or abnormal messages in A interface background signaling tracing or alarms about the A interface in the alarming database. 
The third case usually occurs during beta test, especially when connecting to the MSC. This situation is often caused by the change of system release of BSC or MSC software (version upgrade, signaling process module change or a new patch to debug the software), change of MTP/SCCP protocol version, or changes at the BSC or MSC side. You should find out what has been changed and solve the problem.
2.
Steps to check the BSS side

1)
Make sure that the MTP, MPPP, and DSNI-C boards make good contact with the system. You can plug and unplug the MTP board for several times.
2)
Form a self-loop by connecting the input and output of the PCM line to check whether the No.7 signaling link can be started. If yes, the T network connection and MP-PP communication are normal. Otherwise, you should solve these two problems first.
3)
Check the link on the Dynamic Data Management on the OMCR (V2) daemon and check whether faults occur at the local or peer end through the loop operation. If the status of a link is normal after the link is looped, the local end of the link is normal. You can check the peer end of the link through looping. 
Note: Up to eight links can be processed on a MTP board, and the LED on the board blinks only when the first link is in normal status.
4.2.4 Precautions for Connecting ZTE BSCs to MSCs from Other Vendors

4.2.4.1 Modifying the No.7 Timer Settings 

When the ZTE BSS is connected to an MSC, its MTP and SCCP timers use default settings. In special cases (for example, it is connected to a heterogeneous MSC), the “no action receive timer” will set its default value from 240 seconds to 360 seconds or longer. When the ZTE BSS was connected to Nortel’s or Alcatel’s MSC, calls are dropped in three minutes and four minutes. (The “no action receive timer” was set to 180/240 seconds. When a call was held for three/four minutes, the circuit from the BSS side to the MSC side was reset to force to release the trunk voice circuit to the A interface, so that the mobile call is dropped.) But this problem will not occur when the ZTE BSS is connected to the ZXG10-MSS.

When connecting the ZXG10-BSS to a heterogeneous MSC, pay attention to the settings of the protocol timers on the A interface. If calls are dropped in three or four minutes, set the “no action receive timer” to 600 seconds. 
4.2.4.2 Connecting to the Alcatel MSC

1.
Case 1: Pay attention to the Alcatel MSC version, phase1 or phase2

The BSS was connected to Alcatel MSC and it worked normally. However, when Alcatel upgraded the MSC version without notifying ZTE, the manufacturer of the BSS, mobile stations (MS) could not receive or make calls. MSC that was upgraded to phase 2+ resulted in MS unable to receive or make calls. 

According to the A interface signaling, we were sure that the problem was due to the new Alcatel version’s incompatibility. When the ZXG10-BSS received a “Assignment Request” message, it assigned a TCH channel and returns a “Assignment Complete” message, which include three information elements: RR Cause, Chosen Channel, and Circuit Pool. When the MSC received the message from BSC, it sent a “Clear Command” message to release the call, with the reason as “protocol error between BSC and MSC”. By analyzing the signaling, we found the Chosen Channel element in the early GSM Phase II had the structure as shown in Fig. 4.2-1.
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Fig. 4.2‑1  Chosen Channel Element Structure (Early) 

In the latest GSM Phase II+, the structure is as shown in Fig. 4.2-2.
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Fig. 4.2‑2  Chosen Channel Element Structure (Latest) 

Definition of the channel mode is as follows:

Bit 8765

0000 no channel mode indication
1001 speech (full rate or half rate)
1110 data, 14.5 kbit/s radio interface rate
1011 data, 12.0 kbit/s radio interface rate
1100 data, 6.0 kbit/s radio interface rate
1101 data, 3.6 kbit/s radio interface rate
1000 signalling only
All other values are reserved
The ZXG10-BSS adopts GSM Phase II, which is regarded as the industry criteria in China. Therefore, the first four bits in Octet 2 of the Chosen Channel element are 0s. Alcatel’s new version had defects in GSM compatibility and wrongly judged the information to release the call. From signaling tracing we could find that during handover between different BSCs, MSC sent a “Handover Request” message to the ZXG10-BSS. When it received a ”Handover Complete” message from the BSS, it released the channel and establishes a new one, due to the same reason as mentioned above. This is because the Alcatel Phase II+ version does not completely comply with the protocol standards. After Alcatel changed the MSC version to the original one, the A interface resumed normal status. 

2. 
Frame relay loses synchronization on the A interface; self-loop on both sides are normal but cannot be connected.

Why it happened: Different methods are used to check the relay links. The Alcatel MSC defaults to use CRC while the ZTE BSC does not check the relay link. 

Solution: Change the default check method of Alcatel MSC to no check. 

How to change: In the UNIX environment, key in 379 (view), 378 (modify)

1 = “R_OBC_INIT”
NA = H-XXX
1 = “R_OBC_INIT”
2, 3 = “D_TR_CRC4&0&0”
NA = H-XXX
Change the “D_TR_CRC4” from 80 to 00 (80 means CRC, 00 means no check)

4.2.4.3 Connecting to the Siemens MSC

When the BSS is connected to the Siemens MSC, both sides must negotiate and agree on the following data to ensure successful A interface connection. 

1.
BSC 14-bit SPC

2.
MSC 14-bit SPC

3.
MSC 24-bit SPC and Circuit Identification Code (CIC)

4.
Signaling Link Code (SLC): Codes of the signaling links set up between BSC and MSC

5.
Signaling timeslot

In addition, you must pay attention to the preset value of the circuit correction method when connecting the ZXG10-BSS to the Siemens MSS. At a commissioning site, the No.7 signaling link was not present. After making sure that the ZTE equipment was normal, we checked the Siemens MSS and found that when a No.7 link was added, it defaulted to use the CRC4 frame format. The problem was solved after we changed it to the basic frame format.

4.2.4.4 Connecting to the Ericsson MSC

When the BSS is connected to the Ericsson MSC, both sides must negotiate and agree on the following data to ensure successful A interface connection. 

1. BSC 14-bit SPC

2.
MSC 14-bit SPC, MSC 24-bit SPC

3.
Circuit Identification Code (CIC)

4.
Signaling Link Code (SLC)

5.
The No.7 signaling timeslot 

According to our experiences of handling Ericsson equipment in China, Ericsson MSC’s CIC starts from 1 and SLC starts from 0. Its signaling timeslot in Liaoning is TS1 and that in Anhui is TS16. Both sides should negotiate and ensure these data are identical on BSC and MSC. CIC numbering should start from 33 according to the criteria. Therefore, CIC numbering of the Ericsson MSC to be connected should also start from 33. 

CIC constitution: Timeslot number of the PCM system code *32+2M line between BSC and MSC. 

SLC refers to the codes of the signaling links set up between BSC and MSC. For example, if you have configured two No.7 signaling links, you can number them starting from 0, that is, 0 and 1. 

4.2.4.5 Connecting to the Nortel MSC

Pay attention to manage the circuit status on the MSC: Nortel MSC has a status bit on SCCP, which needs to be set before commissioning. 

The A interface was successfully configured. One of the signaling links was in normal status, the status bits of R-OFFICE, R-SSN, and R-LINK at the BSC side were 0, and the dynamic data at the BSC side showed all trunk circuits were normal. The MSC side showed the trunk circuit was locked and calls could not be made. There were only two signaling messages on the A interface: 1. All layer-3 messages, 2. Disconnection indication. MSC could not receive messages about circuit block or reset at the BSC side, and vice versa. We determined that the problem was on the SCCP, while the data on BSC were normal. 

We checked the data on the MSC side and found a status bit related to SCCP had not been set. We changed it to 0 and then all circuits and the A interface became normal, and calls could be made (see Fig. 4.2-3). 
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Fig. 4.2‑3  Parameter Modification
4.2.4.6 Connecting to the Nokia MSC

When the BSS is connected to the Nokia MSC, both sides must negotiate and agree on the following data to ensure successful A interface connection. 

1.
BSC 14-bit SPC

2.
MSC 14-bit SPC

3.
MSC 24-bit SPC

4.
Circuit Identification Code (CIC)

5.
Signaling Link Code (SLC): Codes of the signaling links set up between BSC and MSC

6.
No.7 signaling timeslot: Including the numbers of the PCM and timeslot where the No.7 signaling is located.

4.2.4.7 Connecting to the Lucent MSC

As Lucent’s signaling codes do not comply to standards, you need to perform the following operations when connecting ZTE equipment to the Lucent MSC. 

Check whether the sioni in the No.7 signaling frame format is set to “Domestic Use” with the value of 0x08 when the Lucent MSC transmits the signaling. If yes, you need to modify the ZTE BSC (V2) configuration when connecting it to the Lucent MSC:
Change “..\config\zxg10.cfg” under the directory of primary and backup MP configuration files of the central module. 

Add these two lines:

CONVERT SIONI = 1
SELECT SIONI  = 8     
The precautions connecting ZTE BSC to Lucent MSC are similar to those of other manufacturers.
4.3 Description of Parameters for Connecting the Gb Interface

Connecting the Gb interface is similar to connecting the A interface. Negotiate with the SGSN side before starting the GPRS service. The required parameters are shown as follows:

1.
NSEI (Network Service Entity Identifier): It basically corresponds to the BSCID on site.
2.
NSVCI (Network Service Virtual Connection Identifier): Identifier of the network service virtual connection between BSS to SGSN. It basically corresponds to NSEI on site.
3.
BRCH (Bear Channel): Number of the timeslot used by the frame relay bearer channel, that is, number of the timeslot used by the trunk circuit. 
4.
DLCI (Data Link Connect Identity): It has the same concept as the frame relay and basically corresponds to NSVCI on site.
5.
BVCI (BSSGP Virtual connection Identifier) of GPRS cells: They correspond to CIs on site.
6.
RA (Route Area): It corresponds to LAC on site. RAC (Route Area Color): It further identifies a cell.
7.
Be (Excess Burst): Burst packets exceed the maximum burst size: 64 × quantity of timeslots
8.
CIR (Committed Information Rate): Information rate on a PVC link, CIR = 64 × quantity of timeslots
9.
TC: Appointed time for checking the network 
10.
Bc (Committed Burst size): Bc = CIR × TC

11.
Transmission mode and check code 
Among the above parameters, NSEI, NSVCI, BRCH, DLCI are provided by the SGSN side and the others are calculated.

5 System Troubleshooting
5.1 Overview
5.1.1 Common Tools

When a system fails, you can use tools to locate, analyze and solve the problem. The tools available are shown as follows:

(
Alarming: Displays alarms and messages.

(
Dynamic data management/Foreground probe: Displays foreground data and status.

(
Foreground log print: System records abnormalities in its logs. By checking logs, you can determine which module or process failed. 

(
Signaling tracing: If call processes are abnormal, you can analyze signaling on the A and Abis interfaces to find out on which side the problem happened.

(
Performance measurement: If services in a cell are abnormal, such as call drop or handover failure, you can use counters of the performance measurement to analyze the problem.

(
grps_pp printing, data display tools: You can view the printing output of BRP and FRP, as well as data on the BRP, FRP and PUC boards. The tool uses a single TCP link to communicate with GPRS_PP.

(
MP and PP LEDs: Board LEDs can help you judge problems when faults happen to PP.

5.1.2 Equipment Failure Level
Committed time to solve problems

Definition: It refers to the time between you confirm a customer’s problem and you solve the problem, also called recovery time. 

Note: This is the committed time required by the service center.
	Failure Level
	Description
	Recovery Time

	Level-1 failures
	The entire system breaks down, and the basic functions fail or completely degrade.
	Less than 1 day

	Level-2 failures
	It is possible that entire system will break down.
	Less than 5 days

	Level-3 failures
	The failure directly impacts services, and the system performance or services degrade partially.
	Less than 15 days

	Level-4 failures
	The failure discontinuously or indirectly impacts services.
	Less than 30 days

	Technical consulting
	Customers’ queries about techniques, equipment, services, and functions. 
	Less than 5 days

	Other problems
	Demands of new products and new functions without direct influence on services.
	Less than 90 days


5.1.2.1 Level-1 Failures (Major Failures)

ZXC10-BSS

BSC failures:

1.
BSC system services interruption or breakdown

2.
MP, switching network board and No. 7 signaling board failures that results in MP or system breakdown 

3.
BSC system services interruption or breakdown

4.
Trunk interface board failure that causes failure of over 50% of trunks

5.
Failure of over 50% base stations, resulting in subscribers in the covered area unable to make or receive calls

5.1.2.2 Level-2 Failures

BSC failures:

A.
MP and switching network board failure, which, if not processed in time, will cause the host or system to break down

B.
Power board failure at the control layer side, which, if not processed in time, will cause the host or system to break down

C.
Other BSC failures, which happened to over 10% of base stations 

D.
Monolog or noise problems happening to over 50% of sites 

BTS failures:

A.
Base station failure in a major area for over hour hours, causing subscribers in the area unable to communicate. (If due to auxiliary equipment failure, it is a level-3 failure.)

B.
Ordinary site failure, which results in subscribers in the covered area unable to communicate and cannot be restored within two days (three to five days if in a remote area). (If due to auxiliary equipment failure, it is a level-3 failure.)

5.1.2.3 Level-3 Failures

BSC failures:

A.
Monolog, disconnection, or noise problems happening to over 10% of subscribers

B.
Trunk interface board failure that causes over 10% of trunks to fail
C.
Other BSC failures, such as board failure, that causes over 10% of base stations unable to communicate

D.
Unrecoverable loss of performance data

E.
OMCR of the network management system unable to work normally, which results in interruption of daily maintenance, such as performance report, data configuration, and alarming management modules

BTS failures:

A.
Base station failure in a major area, which recovers normal operations within six hours

B.
Ordinary site failure, which is restored within two days (three to five days if in a remote area)

C.
Noise problems that seriously affect conversation quality in a site and cannot be solved within three days

5.1.2.4 Level-4 Failures

BSC failures:

A.
Communication between the foreground and background is abnormal.

B.
BSC failure that does not impact system operations or subscriber communication

C.
Network management system failure that can be restored after restart, or its auxiliary modules abnormal

BTS failures:

A.
Base station’s power supply module or power supply board failure that does not impact subscriber communication

B.
Channel failure in a base station that does not impact subscriber communication;

C.
Other base station failures that do not impact subscriber communication.

5.1.3 Solution and Feedback

How to better describe symptoms of a fault.

5.2 Common OMCR Faults

5.3 Common BSC Faults

5.4 BTS Transmission Faults
5.4.1 Symptom

Transmission-related faults usually result in BTS faults. For example, alarming of LAPD disconnection at a BTS, BTS operation maintenance interruption, E1 out-of-frame, and E1 slip are related to transmission failure. 

Transmission failure is usually caused by bit error and timeslot allocation.

5.4.2 Notifications and Alarms 
1. 
Notification 1
	Alarm code 8974
	TIC
	Notification contents
	Receiving yellow alarm on a certain PCM on TIC

	Note: This is an alarm from the peer. It means the alarm bit in the 0 timeslot of the E1 code streams received on the E1 chip of TIC is set to 1. The peer sets the alarm and the corresponding E1 LED is not blinking. 


2. 
Notification 2
	Alarm code

8966
	TIC/SMB
	Notification contents
	Number of PCM slips on TIC/SMB

	
	
	Notification reason and reason code
	Unknown. Reason code: 10

	Note: Transmission quality is poor if there are too many slips. It is abnormal if the number exceed 100.


3. 
Alarm 1
	Alarm code

8975
	TIC
	Notification contents
	Frame format received on a PCM on TIC is lost

	Note: The 0 timeslot of E1 carries the synchronization information, based on which the E1 chip locates a frame, timeslot and bit. This alarm indicates that the E1 chip cannot find the synchronization information of the 0 timeslot. 


4.
Alarm 2
	Alarm code

9218
	TIC/SMB/DTI
	Description
	PCM alarm

	
	
	Alarm reason
and reason code
	1. Received signal loss, reason code: 150

2. All 1s alarm, reason code: 151

	Note:

1} Received signal loss indicates that the E1 chip cannot receive the E1 code. The E1 line uses HDB3 codes, which are 3-level codes. The alarm appears basically because the transmission line is disconnected or the peer device fails.

2) All 1s alarm indicates that there are HDB3 codes on the E1 line and two consecutive frames in the decoded HDB3 (32 x 8 x 2 bit) are all 1s. This alarm appears because two consecutive frames in the 0 timeslot must have one 0 instead of all 1s.


5.4.3 Common Troubleshooting
Generally, you can check transmission faults by testing bit errors and checking E1 timeslot allocation.

5.4.3.1 Testing Bit Errors
Generation and distribution of bit errors

Bit errors mean that after being received, judged, and reproduced, some bits of the digital code streams are mistaken, so that quality of the transmitted information has been damaged. Bit error significantly damages the transmission system, lowers the system stability or even interrupts the transmission process (with bit error rate of over 10-3).

Bit errors can be divided into two categories from the perspective of network performance: 

1. Bit errors generated internally
This type of bit errors in a system includes those produced by various noise sources, those resulting from phase jitter, those produced by a multiplexer, cross-connection equipment and exchange, and those resulting from intersymbol interference produced by optical fiber dispersion. Such bit errors can be reflected by the long-term system bit error performance. 

2. Bit errors generated by pulse interference

Such bit errors are generated by outbursting pluses such as electromagnetic interference, equipment failure and transient power interference. These bit errors burst in a large quantity. When a great number of bit errors occur in a system, it is reflected by the short-term bit error performance of the system.

Index requirements and measurement related to bit error

(
BTS’s requirements for transmission bit error and the consequence if the requirements are not satisfied. The bit error rate must not greater than 10-6. Otherwise, it will lead to data output mistakes or even LAPD transient interruption. 

(
BTS’s requirements for satellite transit delay and the consequence if the requirements are not satisfied. The transit delay must not greater than 260 ms. Otherwise, it will leader call drop, congestion, or abnormal data transmission.

(
BTS requires clock accuracy ≤ ± 0.05 ppm (13 MHz ± 0.65 Hz). The external clock accuracy of a base station can be over ± 0.2 ppm if handover requirements are considered. 

(
BTS’s internal clock accuracy < ± 0.025 ppm. The above indexes are usually tested with E1 transmission testing equipment, such as HP ProBER 2 hand-held tester, which can be used to test service interruption on a 2 Mbps circuit or perform online test.

Checking TS Allocation

TS allocation failure means LAPD is interrupted in a base station when transmission is normal (no transmission-related alarming).

The main reasons are:

1. BSC data configured at the background are inconsistent with BTS data.

BTS uses a DIP to indicate the LAPD operation and maintenance timeslot in a base station. If the background data are inconsistent with the DIP, LAPD will be interrupted. 

2. Mismatched wires (cross-connected lines)

If wires are mismatched, externally, the transmission devices are normal. 
As both BSC and BTS only checks whether a E1 line receives signals and does not check the transmitting signals, the alarm system cannot discover the transmission problem. You can dial the transmitting E1 on each to check whether the peer can receive the signals. The BSC downlink can detect the remote alarm. If the downlink E1 cannot receive signals, the TIC LED does not blink.

If wires are mismatched, the base station cannot work normally because the uplink and downlink signals cannot reach the destination. 

3. There are E1 timeslot add/drop devices in transmission, which makes allocation inconsistent in BSC and BTS. 

The timeslot add/drop device multiplexes the E1 timeslots used by different devices on an E1 line and transmits it in a transparent mode. 

If the timeslot add/drop device is incorrectly configured or fails, the E1 timeslots used by the base station cannot be sent transparently, thus leading to LAPD interruption. 

5.4.4 Typical Cases
5.4.4.1 Transmission Interrupted

(
Symptom

From the BSC side:

1. All-1 or all-0 alarm emerges on the TIC or SMB board related to the site.

2. The LED corresponding to the port on the TIC or SMB board is solid on.

Note: If a timeslot add/drop device is used, LEDs might indicate normal status when transmission is interrupted. This is because some timeslot add/drop devices still send signals when the peer is disconnected.
From the BTS side:

EBIE alarm LED is solid on or SYN LED on the CMM board is red and flashing.

(
Troubleshooting

1. Check whether the line between BSC and the base station is normal.

2. Use bi-directional loopback to check whether transmission is normal. Check that the base station LEDs are normal when loopback starts from the BSC side. Check that LEDs on TIC or SMB are normal when loopback starts from the BTS side.

3. If you cannot determine which segment of the circuit failed, you can divide the line from BSC to the base station into several segments and do loopback tests starting from the segment closest to the BSC. If the all-1 or all-0 alarm on the TIC or SMB board disappears, test the next segment. If the alarm is given again, you can locate the fault on the segment. 

5.4.4.2 Abnormal Transmission

(
Symptom

1. The operation and maintenance link on a site is disconnected from time to time, which is discovered by observing the LAPD of the site from OMCR alarms. (Check history alarms if necessary.) 

(
Fault Analysis

Use signaling tracing tools to observe the OAM signaling of the failed site. 

In the signaling before the site was successfully initialized. 

1) If the signaling is discontinuous, that is, sometimes it is interrupted for over 2 seconds, the uplink from the site to the BSC is abnormal, but the downlink status is still unknown. 

2) If the signaling is continuous, observe the signaling for failure event report. If there are identical failure event reports in the signaling, the downlink from the BSC to the site is abnormal. 

2. The LAPD of the site is normal, but there are E1 out-of-frame alarm and E1 slip, and the CMM phase lock cannot be locked. 

3. Loopback tests are normal at both ends of the transmission line, but LAPD alarm is given on the BTS, and BTS cannot be started.

(
Troubleshooting

1. Check that the site, digital distribution frame (DDF), and BSC are well connected to earth ground. Make sure there are timeslot add/drop devices and they are working normally.

2. Check that the DIP switches of TIC, SMB, and EBIE boards are placed in the right position.

3. Use the new releases of OMCR and BSC, which can detect bit error on the E1 line to do loopback tests on every E1 line segments starting from the BSC and check whether the bit error on the segment is abnormal. If it is abnormal, the segment is failed. Change the line or device on the segment.  

4. Use E1 transmission tester to test transmission indexes.

5. Check the BSC data and verify the BIECOM configuration of BSC. For example, check whether the TS configuration on OAM is consistent with the DIP of CMM.

6. Check that the wiring for transmission meets requirements.

5.4.5 Analysis of Transmission Faults

5.4.5.1 Operation and Maintenance Interruption in BTS Sites

(
Symptom

The operation and maintenance timeslot is disconnected in a base station, which makes the base station unable to start.

(
Fault Analysis and Solution

Solutions for different faults:

1. Transmission interrupted 
Different transmission interrupted cases:

1) Transmission disconnected

Solution: Check whether the transmission is disconnected by loopback test.

2) Transmission on the timeslot where the OMU is located disconnected

Solution: A base station uses only part of a timeslot. In some cases, a failed timeslot multiplexer will leave the timeslot occupied or partly disconnected. 

3) Poor transmission quality leads to LAPD interrupted from time to time.

Solution: A base station needs to download configuration data during its start process. If the version used by the base station is inconsistent with the version used on the BSC, it needs to download the correct version.

Note: At present, high transmission quality is required for version and data downloading. If bit error in transmission leads to downloading mistakes, the system needs to download all data again. 

2. Operation and maintenance timeslot configuration inconsistent 

If the configuration of the operation and maintenance timeslot in a base station is inconsistent with that of the DIP switch timeslot, the operation and maintenance timeslot will be disconnected. In this case, you need to regulate the configuration data.

3. LAPD interrupted due to site bypass 

If a site has the same OMU timeslot configuration as its next upper-lever site, and the upper-level site is bypassed due to power off, the current site cannot reestablish a link when a call comes, thus leading to LAPD interruption. 

Solution: Reset the current site. 

4. Base station equipment failure 

E1 interface failure or false soldering on the E1 interface wire will also lead to operation and maintenance LAPD interruption.

Solution: Do loopback test on the base station to judge the problem. If the E1 LED for base station loopback test is solid on, there are faults in the base station and you need to change the related boards. (Remember to reset the base station after the loopback test.)

5.4.5.2 Carrier Frequency LAPD Interrupted in the BTS

(
Symptom

Observing from the dynamic data management, when the carrier frequency LAPD in a base station is interrupted, the LAPD board in the BSC gives related alarms.  

(
Fault Analysis

Possible reasons for LAPD interrupted:

(
Backplane connection problem

(
TRM module failure

(
Hardware failure at the BSC side

(
Transmission failure

· Troubleshooting
1. The CMM module resets the base station. If the system prompts “connection timeout”, the communication link between OMCR and the CMM module of the base station is disconnected. 

2. Check whether all TRMs gives alarms. If yes, follow the steps to check the device:

1) Check that the E1 line is correctly connected.

2) Check whether the TIC, LAPD, and BOSN boards in BSC give alarms. If yes, troubleshoot the problems: 

(
Do loopback tests on the BSC side. If the alarm of LAPD interrupted disappears, devices at the BSC side are normal. 

(
Check whether there are transmission faults and test bit errors with bit error tester. If the bit error situation is abnormal, check transmission faults including equipment and grounding faults. 

(
Check that the DIP switch on the TIC board is placed in the right position (set the DIP switch to 75 ohm if coaxial cables are used; set it to 120 ohm if twisted-pair cables are used). 3) If LAPD interruption happens to only one TRM, check whether the wire connection on the backplane is correct. 
4} If LAPD interruption happened to only one TRM, reset the TRM. If there is still a problem, change the TRM. 
Note: No transmission alarm at the BSC side does not necessarily mean that transmission is normal, because transmission alarms at the BSC side are given only when the physical connection is interrupted, and no alarms are given in case of bit error or poor grounding. 
5.4.5.3 Carrier Frequency LAPD Transient Interruption in Many Base Stations
· Symptom

LAPD interruption happens to a certain number of base stations almost at the same time, which is automatically restored within 10 to 20 seconds without processing.
· Fault Analysis

Reasons for the fault: 
1. Transmission interrupted or unstable causes LAPD interruption in base stations. You can find transmission alarms or alarm records for such faults.
2. Problems between MP and LAPD boards in the BSC cause LAPD transient interruption. The characteristic of this kind of faults is: If carrier frequency LAPD interruption and restoration happen on one LAPD board, they happen in the same second. If interruption and restoration happen on different LAPD boards, they happen at slightly different time. 
3. CMM reset in the base station leads to LAPD transient interruption. Its characteristic is that the time difference between base station carrier frequency LAPD interruption and restoration is several seconds. 
· Troubleshooting

1. Check whether transmission alarms are given when LAPD is interrupted. If yes, it might result from transmission problems. Check whether the E1 interface has good contact and the transmission devices are well grounded, and solve the problems. 
2. Analyze the interruption and restoration time of LAPD and locate the problem LAPD board. Reset that board. If there is still a problem, change the problem LAPD board. 
3. If LAPD interruption results from CMM reset, the system will restore normal status automatically. 
Note: You can check the device configuration about carrier frequency attributes to find out whether the carrier frequencies are from the same LAPD board. 
You can also check how many carrier frequencies on the LAPD board by using CfgView–U1234 (tool software under the client directory) and find out which carrier frequencies are on the same LAPD board. 
5.5 Handling BTS Antenna Feeder Faults

5.5.1 Symptom

There are many faults related to the antenna feeder system, for example, Standing Wave Ratio (SWR) alarms and upstream/downstream signal deterioration. 

5.5.2 Related Alarms 

The OMCR may display the following alarms: 

1. Major SWR alarm of a combiner 

The SWR of the antenna feeder connecting the combiner is more than 3. 

2. Minor SWR alarm of a combiner 

The SWR of the antenna feeder connecting the combiner is between 1.5 and 3. 

3. Low Noise Amplifier (LNA) alarm of a divider 

The divider incurs a fault. 

Note: The combiner/divider alarms are related to the configuration data and actual physical connections. You must keep your configuration consistent with the physical connections for alarms to be handled. 
The following is an example of inconsistent configuration data and physical connection: 

Physical connection: 

TRUA----Combiner A----Antenna feeder A

TRUB----Combiner B----Antenna feeder B

Data configuration: 

TRUB----Combiner A----Antenna feeder A

TRUA----Combiner B----Antenna feeder B

When combiner A raises a major SWR alarm, the background combiner B reports an alarm. However due to the wrong data configuration, carrier frequency B is blocked while carrier frequency A is still transmitting power. In this case, calls to/from cell A will fail due to the large SWR, and calls to/from cell B also fail as cell B is blocked. 

5.5.3 Common Troubleshooting 

5.5.3.1 Replacement 

Replace the failed CDU with a normal CDU and check if the antenna feeder system becomes normal. 

Do as follows:

Connect the jumper of the antenna feeder system suspected to have failed to the antenna port of a normal CDU, power on the TRX and check if any alarms of the CDU are reported. If there is an alarm, the antenna feeder system failed; otherwise, the CDU of the tested antenna feeder system failed. 

5.5.3.2 Checking step by Step 

Check the parts of the antenna feeder system with or possible with faults one by one to locate the failed parts. Do as follows:

Measure the SWR of all sections of the cable between the 1/2" jumper and the antenna. If the SWR of any section is more than 1.5, this section of cable or the connector has faults. 

Notes:

1. Shake the 1/2“ jumper to make cable contact more reliable when the antenna feeder system has a high SWR, especially when SWR alarms appear and disappear alternatively. 
2. In presence of a Tower Top Amplifier (TTA), cut off its feeder first to prevent short circuit or other factors from damaging the measurement meter, and then test if the SWR of the CDU TX/RX ANT port is excessively large. 
3. The connections between the 1/2” jumper and the antenna are as follows: 
The 1/2” jumper inside the cabinet (1) (from an N male connector to a 7/16 DIN female connector atop the cabinet) <===> the 1/2” jumper between the cabinet top and the sealing window in the wall (2) (from a 7/16 DIN male connector to a 7/16 DIN female connector) <===> (3) lightning protection arrester (from a 7/16 DIN female connector to a 7/16 DIN male connector) <===> the feeder between the sealing window in the wall and the TTA (4) (from a 7/16 DIN female connector to a 7/16 DIN female connector) <===> the 1/2” jumper between the feeder and the TTA (5) (from a 7/16 DIN male connector to a 7/16 DIN male connector) <===> TTA (6) (from a 7/16 DIN female connector to a 7/16 DIN female connector) <===> the 1/2” jumper between the TTA and the antenna (7) (from a 7/16 DIN male connector to a 7/16 DIN male connector) <===> antenna (8) (a 7/16 DIN female connector). 
4. Check method 

Measure the SWR of the eight parts from part (1) to (8) in turn, and meanwhile observe and shake the parts. The parts with the SWR larger than 1.5 have faults. 

Generally it is easy to check the first four parts while difficult to check the other parts like the parts atop the iron tower. Therefore, it is recommended that you locate and handle faults on the ground first following the principle of easy first and difficult later. 
5. Antenna feeder system faults may be caused by unreliable connector contact, the water in a poorly sealed connector, a jumper or a feeder being damaged while being installed, large SWR of a feeder lightning protection arrester, large SWR of an antenna or the water in an antenna. 

5.5.4 Typical Cases 

5.5.4.1 SWR alarm
(
Symptom
There are two types of SWR alarms: minor SWR alarm and major SWR alarm. 
The criterion for a minor SWR alarm is 3.0 > VSWR > 1.5, and that for a major SWR alarm is VSWR > 3.0. 

(
Fault analysis

When a CDU incurs an SMR alarm (VSWR2), it will report a major SWR alarm to the background after a while. When receiving the alarm, the operation and maintenance unit will automatically force the power amplifier of the TRX to be powered off. 

(
Troubleshooting

1. Check the CDU 

Use a test MS to test if the base station can transceive signals normally. 

If yes, enable the compulsory reset function on the CDU. If the fault disappears after CDU reset, the CDU must have sent the alarm by mistake should be replaced with a new one. Otherwise, check if the CDU has failed through replacement or other method. 

If no fault is found out, the antenna feeder system must have failed. Then go to step 2. 

If signal transceiving is abnormal or fails, the upstream/downstream channels between the antenna feeder system and the CDU may have problems. 

2. Check the antenna feeder system 

Measure the SWR of the antenna feeder system (outdoor) to determine if the system has faults. 

Measure the SWR of the antenna feeder system at the connector of the CDU TX/RX ANT port and the 1/2" jumper, and meanwhile, shake the 1/2" jumper and the 1/2" jumper atop the cabinet to check the SWR value on the meter fluctuates violently. Violent fluctuation indicates unreliable cable contact. If the value exceeds 1.5, the antenna feeder system must have faults. Then check the faults step by step. 

Note: In presence of a TTA, cut off its feeder first to prevent short circuit or other factor from damaging the measurement meter, and then test if the SWR of the CDU TX/RX ANT port is excessively large. 
3. Generally, you can locate the cause for a CDU VSWR1 alarm with the above two steps. If not, the SWR alarm handling function of the CDU is unstable or the CDU TX/RX ANT connector or the connector of a 1/2" jumper is in loose contact. In the former case, replace the CDU; in the latter case, replace the CDU and the 1/2" jumper. 

4. In the case that the TRU reports an SWR alarm, check if the cable between the TRU transmission port (TX) and the CDU is intact and in good contact with the connector, and then replace the TRU to check if the TRU has reported an alarm by mistake. 

5.5.4.2 Upstream signal deterioration 

(
Symptom

Upstream signals are deteriorated. 
(
Fault analysis and handling 

1. Check if the CDU raises any TTA alarm. If yes, deal with the alarm following the common procedure for handling a TTA alarm. 

2. Check if there is any CDU LNA alarm. If there is, deal with the alarm following the common procedure for handling a LNA alarm. 

3. Check the cable between the CDU antenna lead-in port and the cabinet top. Any problem, replace it. 

4. Measure the SWR of the antenna feeder at the cabinet top and locate the fault step by step. 

5.5.4.3 Downstream signal deterioration 

(
Symptom

The coverage area of the base station diminishes and hence some areas become blind areas. As a result calls to/from these areas can no longer be set up successfully, signals become weaker or disappear, and call drop happens more often. 

(
Fault analysis

The coverage area reduction for a base station is decided by geographical condition and electromagnetic environment as well as by system technical indices such as system frequency, sensitivity and power. The technical indices of a system are generally stable, so adverse environment, improper maintenance and unqualified project are the possible causes for coverage area reduction of a base station. 

The factors in coverage area diminishing include quite low power output by a power amplifier, the decreasing of receiver sensitivity, the inclining of the azimuth angle of an antenna, the changing of the pitch angle of an antenna, the changing of antenna gain, the changing of antenna hanging height, the loss of a feeder or a combiner, the changing of working frequency, the changing of transmission environment and diversity reception. 

(
Troubleshooting

1. Check the RACH received signal level threshold of the base station. If it is much larger than the previous level, the coverage area of the base station may diminish. 

2. Check if there is any strong interference source around. Strong interference will degrade the receiving sensitivity of a base station and thus reduce its coverage area. 

3. Check the radio frequency cable between the TRM and the combiner. Poor connection between them may incur radio frequency signal leakage and combiner loss. 

4. Observe the SWR1 alarm indicator on the AEM module panel. If the indicator is on, measure the SWR of the combiner output port, jumper, main feeder and antenna in turn to locate the part that has low SWR and causes the alarm. In addition, unreliable contact with the connectors of the feeder atop the cabinet, the main feeder and the antenna, and water leakage of a feeder will all reduce transmission power and accordingly diminish coverage area. 

5. Check if the PA output power is too low. If so, check if the temperature of the base station is too high, and then adjust the power control. If the output power still remains low, replace the TRM module. 

6. Check if there are any other antennas or obstruction objects that will interfere the antenna of a base station. If there are, adjust the azimuth and hanging height of the base station antenna. 

7. Check if the base station antenna changes in its azimuth angle and pitch angle, which will incur coverage area decreasing. If so, adjust the angles as soon as possible. 

5.5.4.4 PA voltage SWR (VSWR) alarm 

(
Symptom

PA VSWR alarms are reported. 

(
Fault analysis
If an SWR alarm is raised and can be solved only through TRU replacement, then the CUI must have fault in alarm distinguishing or handling. 

(
Troubleshooting
Interchange the TRU suspected to have fault and that of a normal cell to check if the same alarm occurs in any cells. 

The result may be: 

1. The alarming cell still reports an alarm, and the normal cell remains normal. It indicates that the alarm is not incurred by the TRU, but possibly by the PA, antenna feeder or backplane. To locate the failing part, replace the parts with normal ones one by one. 

2. The alarming cell recovers from the fault, while the normal cell reports an alarm. It indicates the TRU has faults and should be replaced. 

3. Both cells do not report any alarm. It indicates that the alarm may be caused by unreliable contact. Interchange the TRUs of the two cells again. If the problem occurs again, there may be improper threshold configuration or other underlying problems that require further analysis. 

5.5.4.5 SWR abnormality resulting from TTA adding 

(
Symptom
After a TTA is added, test the SWR in the range of the entire frequency band (890 MHz to 960 MHz), and then a major SWR alarm is raised. The distance test proves that the fault lies in the added TTA. 

(
Fault analysis and handling 
As a TTA generally selects frequency, test upstream and downstream frequency bands respectively, like from 890 MHz to 915 MHz and from 935 MHz to 960 MHz. Thus the measured SWR will fall into a normal range. 

5.5.4.6 TTA alarm 

(
Symptom

A TTA alarm is reported. 
(
Fault analysis and handling 
1. Reset the CDU and see if the TTA alarm disappears. If the TTA alarm remains, the CDU must have reported an alarm by mistake and should be replaced with a new one. 

Warning: Upon a TTA alarm appearing, the CDU will automatically cut off the feed to the TTA, so resetting the CDU can make a TTA alarm disappear in most cases. 

2. If the TTA alarm disappears, disconnect the CDU antenna port and the jumper, and then test the antenna feeder system for short circuits with a multimeter. If short circuit is detected, the antenna feeder system must have fault. Check the feeder, jumper and TTA to locate the part responsible for and the cause for short circuits (water entering, for example). 

3. If no short circuit is detected, restore the feed output to the CDU TTA (enabling/disabling TTA for the CDU through MMI) and see if the CDU raises any TTA alarm. If there is an alarm, the CDU feed output must be normal. 

4. Concatenate an ammeter and a 120 ohm resistor between the CDU antenna port and the 1/2" jumper, while keeping a reliable electric connection between the external conductors of the port and the jumper. Then enable the ATT feed, measure if the feed voltage is correct (about 12 V) and see if the feed current is within the normal current range of the TTA. In the case of correct voltage but zero current, the TTA is bypassed and should be replaced. 

Note: In the case that the conditions are insufficient for this step, you can check the TTA using the replacement method. 
5. Replace the failed TTA or, if the TTA is normal, check the other parts of the antenna feeder system. 

6. If the antenna feeder system is normal, replace the TRU to check if the fault is caused by other parts. 

5.6 Handling BTS Voice Faults

5.6.1 Symptom

The symptoms of common voice faults include one way audio, cross talk, no audio, noise and poor conversation quality. 

5.6.2 Notifications and Alarms 

Voice related faults are shown in speech and no alarms will be reported. 

5.6.3 Fault Analysis 

According to speech channel flow, one way audio and no audio may result from the following aspects: 

1. Wireless environment 

One way audio or no audio generally results from wireless environment, for example, unbalanced upstream and downstream level that leads to poor conversation quality at one party or interference. 

2. Base station 

Hardware: Board (such as CDU and TRU) fault 

Software: Incorrect data configuration in the wireless channel configuration form (timeslot No.) or in the site BIE trunk mode form (The trunk mode No. is different from that in the site BIE description form, thus failing the normal conversation between cascaded sites). 

3. Abis interface 

One way audio degrading may attribute to the faults between a base station and a TIC (including trunk transmission equipment faults), low-quality connectors and cable ports of connectors or error bits of transmission line. 

When an Abis interface is shared, the faults or configuration errors of partial timeslots may result in no audio. 

4. BSC 

Hardware: All boards and connections between a TIC and interface A 

Software: Timeslot configuration of a BIE and HW configuration of a BIE 

5. Interface A 

(
Hardware 

1) Board fault: TIC, DRT/EDRT and so on 

2} Connecting fault, such as crossover cables 

(
Software 

1) Check CIC configuration to see if the trunk circuits of interface A can be used. 

2) Do not configure EFR service when using DRT. (Otherwise, one way audio happens when an MS calls a fixed telephone, and no audio happens when an MS calls another MS.) 

3) Shortage of E1 cables between an NSPP and an FSPP makes switching of some timeslots of interface A impossible when interface A is multiplexed. Then no audio may happen. 

6. MSC

Hardware: 

1) Board fault (such as DT and NET), unreliable contact between boards and the backplane, backplane or slot damage 

2) Cable damage or unreliable contact 

3) Time slot multiplexing equipment fault 

Software: 

Data configuration of outgoing trunk error 

7. MS 

One way audio or no audio of some MSs may attribute to the MSs themselves. An unqualified MS has low receiving sensitivity and causes poor conversation quality. 

5.6.4 Common Troubleshooting 

1. Distinguish between one way audio and no audio. In many cases, no audio is mistaken considered for one way audio by mistake. 

2. Locate what the fault source is, some individual sites, the whole BSC or a larger range. For the fault happening when outgoing, check outgoing trunks and data; for a local office fault, check each part according to the fault range. 

3. You are recommended to locate faults by checking hardware and data configuration, supplemented with dialing test. 

4. For the fault resulting from a site, conduct loop test and meanwhile use the test MS to record the frequencies and timeslots the calls use and the site the MS is in. 

5. For a fault resulting from a module, conduct dialing test on interface A, locate the trunk used by the faulty call according to interface information and calculate the corresponding board. 

6. In case of one way audio, use an MS to call a fixed telephone to determine the fault results from upstream or downstream. 

5.6.5 Troubleshooting of Typical Voice Faults 

5.6.5.1 One Way Audio for MSs 

(
Symptom

An MS has one way audio problem when originating a call. 

(
Fault analysis

The possible causes are listed as below: 

(
Incorrect PCM timeslot connection between the BSC and the MSC (key error worth checking, such as crossover cables) 

(
Incorrect time slot connection between the BSC and the DRT 

(
Incorrect time slot connection of the DSN/BOSN boards of the BSC 

(
Unbalanced upstream/downstream power links at the edge of the base station coverage area 

(
Incorrect MSC data configuration and incorrect PCM timeslots connection between the MSC and the fixed switch may also lead to the phenomenon. 

(
Troubleshooting

1. Locate the scope of one way audio 

(
Determine one way audio happens to the local GSM system or to the interconnected systems by making test calls on the trunk circuits of various office directions. 

(
If it happens to the entire MSC scope, check if the MSC data have been modified in course of cutover and the related cutover operations are correct (especially crossover cables of interface A). 

(
If it happens to the entire BSC scope or quite a lot of base stations of a BSC, check the DRT version of the BSC. If the version is correct, perform active/standby switchover of the DSN/BOSN boards of the BSC, and then test if one way audio disappears. 

(
If it happens to a base station scope, check if the cell wireless parameters and the MS maximum transmission power are correct, and then run dialing test with a test MS to check the calls of one way audio use a specific timeslot of a specific carrier frequency or the one way audio has nothing to do with specific timeslots. 

2. Replace the present combiner if the above operations fail to remove the fault. 

5.6.5.2 Evident Cross Talk

Symptom

When MS A calls MS B, the number of MS A is displayed on MS B screen. But MS B hears MS C as clearly as between ordinary telephones. 

Fault analysis

Cross talk is generally caused by crossover cables, or by timeslots switching error in presence of the timeslot multiplexing equipment. 

Troubleshooting

1. Determine cross talk happens to intra-office calls or inter-office calls. 

(
If intra-office calls, check if crossover cables exist on interface A. 

(
If inter-office calls, check outgoing circuits. 

(
If cross talk happens to a specific base station only, lay emphasis on checking transmission of the base station. 

2. If some E1 equipment uses timeslot multiplexing equipment, block such E1 equipment first and then perform test. 

5.6.5.3 No Audio 

Symptom

There is no audio during a call. 

Fault analysis

As no audio is often taken as one way audio in complaints, it is necessary to test and determine the real fault type though the no audio phenomenon is definite. 

The causes for no audio include: 

(
Transmission lines are self-looped. 

(
The line CICs at two sides mismatch. 

(
Some timeslots between transmission circuits are not good. The timeslot multiplexing equipment fails to configure timeslots correctly for E1 transmission. 

(
The boards such as DRT/EDRT and TIC have faults, and some timeslots are not configured with DSP. 

Troubleshooting

(
The no audio fault at most base stations is due to cause 1, 2 or 4. Take the corresponding measures to remove the fault. 

(
If only a small number of base stations have the no audio fault, the cause 3 may be accountable. Take corresponding measures to remove the fault. 

5.6.5.4 Poor Conversation Quality

Symptom

An MS can access the network when being powered on, and can originate or receive calls but with obvious noise. 
Fault analysis

(
Successful call indicates the signaling channel for the MS is normal. 

(
Poor conversation quality is caused by high voice bit error rate on the wireless interface in presence of low receiving level, clock fault or co-frequency interference. 

Low receiving level results from: 
(
Improper parameter configuration 

For example, for the configuration of cell wireless parameters, the maximum transmission power of an MS used for accessing use MSTXMAXCCH and that for power control use MSTXPWRMAX are not matched. 

(
Antenna feeder system fault 

Abnormal SWR or improper setting of antenna directional angle and tilt angle, such as over large antenna tilt angle, will lead to field strength distortion and unexpected changes of coverage area. 

(
Low transmission power of the base station 

(
Conversation quality will be degraded if the E1 DIP switch for resistance matching on the CMM board of the BTS is set incorrectly. 
Troubleshooting
1. Check signal intensity of the MS. If it is too low, the receiving level must be two low. Then do as follows: 

1) Check if the radio frequency connection between the TRM and the combiner is normal. If abnormal, connect them again. 

2) If normal, check the SWR1 alarm indicator on the AEM module panel. If the indicator stays on, check the jumper, main feeder and antenna in turn beginning from the combiner output port to locate the cause for high SWR, which may be unreliable contact between the connector and the jumper on the cabinet top, main feeder or antenna, or water leakage in absence of tight sealing. Once finding the malfunctioning part, replace it. 
3) If the alarm indicator of the AEM module stays off, check the directional angle and tilt angle of the antenna. If improper, adjust the antenna. 

4) If proper, measure PA output power. If it falls far below the normal value, adjust the output power. If failing to improve it to the normal level, replace the TRM module. 

5) In presence of normal output power, check the measurement report provided by the BTS. If the upstream level is low, check the wireless parameter configuration at the background, especially such cell wireless parameters as the MS maximum transmission power for accessing use MSTXMAXCCH (path: wireless resource configuration ( cell ( modification ( wireless parameter) and the MS maximum transmission power for power control use MSTXPWRMAX (path: wireless resource configuration ( cell ( the handoff control parameter ( other parameters), which shall be both 33 dBm in a GSM 900 network and 30 dBm in a GSM 1800 network. In presence of correct parameter setting, check if the radio frequency connection between the TRM and the divider is normal. If abnormal, connect them again. 

2. Check if clock alarms of the CMM module exist at the background, or check the CLK indicator of the module at site. A green indicator suggests the presence of normal clock (the network is locked synchronously), while a red indicator suggests the presence of clock fault, and you need to replace the CMM module. If the CMM module indicator stays green, check if the frequency tolerance output by the 13M clock is within the specified range through the LMT. In presence of normal clock, check the TRM module for phase-locked alarms. If such alarms exist, replace the TRM module. 

3. Set the E1 DIP switch of the CMM module correctly (to 75 ohm for coaxial cables) to see if the fault is removed. 

4. Check if co-frequency interference exists. If so, modify the frequency data again. 

Typical Cases 

5.6.5.5 Poor Conversation Quality Problem of a Base Station 

Symptom

A base station delivers poor conversation quality at busy and normal at small traffic.

Fault analysis and handling 

1. When observing the interference band from the background, which is 5 in case of poor conversation quality and 1 in case of normal quality. So the fault is caused by external interference. 

2. Adjust antenna direction and find the interference is strongest when the antenna points to a specific direction. So the feeder and equipment is unaccountable for the fault. 

3. Judging from the fault phenomenon, the interference is related to the traffic and the repeater system is considered accountable preliminarily. 

4. Shut down the repeater system of the local site and the fault still exists. 

5. Locate the interference source with a sweep generator, which is a repeater system 3 km away the local site. 

5.6.5.6 Noise Accompanying Long Distance Outgoing Calls 

Symptom

The intra-office calls are of good speech quality, but the external calls are often accompanied with noise. 

Fault analysis and handling 

Send calls through the long distance circuits one by one, and you will find that there are 4 E1 lines delivering poor speech quality. 

Check the long distance circuits, and you will find that the timeslot multiplexers of the four E1 lines have problems. Replace the circuits and the fault is then removed. 

5.7 Handling BTS Service Faults 

5.7.1 Symptom

A service fault refers to the call service abnormality that happens when the base station has no alarm, for example, poor signals, failure to be called, poor conversation quality, handoff failure, no traffic in cell and so on. To find out the cause for this type of faults requires detailed test. 

5.7.2 Notifications and Alarms 

There is one service related notice, namely, no traffic in cell. 

Fault Analysis 

Service faults result from complicated factors, including: 

1.
Incorrect data configuration and physical cables connection in course of deployment 

2.
Board hardware fault 

3.
Environment change, for example, flourishing trees in summer changes the coverage area 

4.
Antenna feeder system fault 

5.
Network not being optimized (such as co-frequency and improper parameter configuration) 

5.7.3 Common Troubleshooting 

5.7.3.1 Calling Base Station 

1.
Test appliances 

SAGEM MS or NOKIA test-purpose MS 

2.
Test method 

Make test calls facing the antenna and 1 km away from the antenna in each cell. It is necessary to test all carrier frequencies and record the level and quality of the call over each frequency. 
	CELLID
	TRX1
	TRX2
	TRX3
	TRX4
	TRX5
	TRX6
	TRX7

	 
	CH
	 
	 
	 
	 
	 
	 
	 

	
	RXLEV
	 
	 
	 
	 
	 
	 
	 

	
	RQ
	 
	 
	 
	 
	 
	 
	 


3.
Check after test 

If finding some frequencies delivering low-level or poor-quality conversation, deal with those frequencies as soon as possible to ensure the equipment can provide normal services upon being put into use. 

Making and Analyzing Performance Statistics 

Make statistics on all performance indices. 

For the problems related to voice and calls, pay attention to interference band, upstream/downstream level, upstream/downstream quality, the number of SDCCH and TCH assignments and successful assignment ratio. 

For handoff problems, pay attention to the number of handoff attempts and successful handoff ratio. You can also create handoff observation tasks to obtain the detailed handoff data of the cells with problems. 

As this method is applied to the cell level, to finally locate problems you have to make other tests. 

5.7.3.2 Analyzing Signaling Flow 

Analyze loop test results and the signaling of interface Abis /A to find out problems or abnormality in the call flow and calling process. 

To use this method, you have to be very acquainted with signaling flow. For the knowledge on signaling flow, refer to the related documents. 

5.7.4 Typical Cases 

5.7.4.1 Carrier Frequencies Are Normal, but Failed to Work for Long as Shown by the Background Dynamic Management System
Symptom

Some TCHs cannot be used for long. 

Fault analysis

The fact that TCHs can be used but not for long indicates that problems result from hardware or hardware connections rather than data configuration. 

Troubleshooting

1. Check if the TRU-PA radio frequency cables are correctly connected and in a reliable contact with connectors. Replace the radio frequency cables if necessary. 

2. Check if the two signal input ends of the carrier frequency are normally connected to the output end of the divider through radio frequency cables (one connection normal is allowed). Replace the radio frequency cables if necessary. 

3. Observe the timeslots usage of the carrier frequency through the background dynamic management system (after making test calls on site). If this fault happens once a timeslot is used, reset the carrier frequency and see if the fault disappears. If the fault still remains, replace the carrier frequency. 

5.7.4.2 Base Station Is Normal, but an MS has No Signal or Fails to Access Network 

Symptom

The base station is normal, but an MS has no signal or fails to access network. 
Fault Analysis and handling
(
Incorrect data configuration: mismatched LACs and cell IDs (CIs) between MSS and BSS 

(
Transmission fault: no transmission alarms upon faults happening (such as HDSL), uni-directional bit error codes, poor grounding and some other non-physical interruption cases, which result from transmission equipment problems 

(
Carrier frequency fault 

(
Incorrect network No. configuration 

(
Mismatched TSC and BCC 

5.7.4.3 Cell Carrier Frequency Never Used 

Symptom

From the dynamic data management system, a carrier frequency is found never bearing traffic but normal in other aspects. 

When making test calls at the base station site, you find that there is a carrier frequency that can never be used. 

Fault analysis

Symptoms of this fault include: 

(
The carrier frequency is recovered when all the other TCH carrier frequencies are blocked. 

(
The carrier frequency remains unused when all the other TCH carrier frequencies are blocked. 

(
The carrier frequency is recovered but soon released when all the other TCH carrier frequencies are blocked. 

(
The explanations for the phenomena are as follows: 

(
According to ZTE’s BSC TCH assignment algorithm, once a timeslot fails to be assigned, its priority will be lowered and other carrier frequency timeslots will first be selected next time. This timeslot is used only when the other timeslots cannot afford the traffic. Therefore, the carrier frequency can be used when others are blocked. 

(
The pins of the carrier frequency are in unreliable contact with the backplane (often happening during base station debugging). But the dynamic data management system does not reflect the abnormality and shows the carrier frequency in the normal state. 

(
The output power of a PA or a carrier frequency is lower than that of other carrier frequencies. In this case, blocking other carrier frequencies to use this carrier frequency forcedly may cause the timeslot to be used temporarily first and then released. 

Troubleshooting

1. Observe timeslots usage of the carrier frequency through the dynamic data management system (user tracing function) to confirm it is really not used for long. 

2. Block the TCH timeslots of other carrier frequencies in the same way as blocking logical channels at night with small traffic so as not to affect the existing calls (note not to block SDCCHs). 

3. Observe the timeslots usage of the carrier frequency. If some TCHs are always used for long but a certain TCH is never used, it may attribute to the timeslot assignment algorithm. In this case, do not replace the carrier frequency and keep observing if this TCH is ever be used and the cell performance is lowered. 

4. If this timeslot is used temporarily (within 10 seconds), the carrier frequency may malfunction. Reset the carrier frequency and keep on observing. If this phenomenon still remains, test the power of the carrier frequency and the PA and the receiving level of the test MS at the base station site to see if they are too low. Finally check if the two RX receiving radio frequency cables of the TRU are reliably connected to the divider and if the radio frequency cables are damaged. 

5. In the case where the carrier frequency remains unused after other carrier frequencies are blocked, check if the TRU-PA-combiner radio frequency cables are reliably connected, and the TRU is tightly plugged in the backplane at the base station site. Replace the position of the carrier frequency with others if necessary. 

5.7.4.4 SDCCH Used for Too Long 

Symptom

An SDCCH is used for long. 

Fault analysis

(
From the OMCR dynamic data management system, you find that an SDCCH is used for long, which must be related to its carrier frequency by experience. 

(
Excess bit error codes exist in transmission. 

(
Not adding CI to the MSC in a newly deployed site will fail the update of MS location. 

Troubleshooting

1. Check if the SMB/TIC boards of the BSC are replaced recently and their DIP switches are correctly set. As a matter of experience, incorrect matching resistance of SMB/TIC DIP switches will lead to bit error excess. The base station with great anti-bit error ability may report no alarms, but the bit error excess can be shown by a bit error tester. 

2. Re-configure the channels of the carrier frequency or replace the carrier frequency to avoid a specific timeslot of the carrier frequency (namely, DSP chip problems) causing the fault. 

3. This fault may happen if an SAGEM MS is used for test. It is impossible if other MSs are used in the same place at the same time. 

Base Station State Normal but Handoff Abnormal

Symptom

A base station in the normal state fails to hand off with adjacent cells. 

Fault analysis

Abnormal hand off generally results from data configuration or hardware, including: 

1. Improper configuration of adjacent cells 

2. Improper configuration of handoff parameters 

3. Misalignment of the base station clock 

Troubleshooting

1. Check if the performance indices of the local cell are normal. 

2. Check the handoff data of the local cell and its adjacent cells. If the data are correct, delete the data of the adjacent cells and configure them again. 

3. If data re-configuration does not work, check if there are any alarms on clock abnormality at the background. If finding some alarms about 8k clock, switch over the active and standby CMM modules. If the fault remains, reset the base station (by resetting the CMM module). If the fault still remains, modify the clock synchronization mode of the base station from internal to external. 

4. Check the output frequency tolerance of the 13M clock with a frequency meter. If it goes beyond the specified range, align the clock through the LMT. 
5.7.4.5 Call Drop Ratio of a Cell Rising Suddenly 

Symptom

The call drop ratio of a cell jumps unexpectedly. 

Fault analysis and handling 

As the base station is already put into use, the sudden rising of call drop ratio is often related to equipment instability. 

1. Check operation records for any recent parameter modification that may affect network running. 

2. Check if the antenna feeder system has changed or weather has worsened prior to the sudden rising of call drop ratio. If so, check the connection of the antenna feeder system, the SWR of the antenna feeder system and the connection of radio frequency cables at the base station site. 

3. Check the alarm information of the EBIE board for any transmission alarms happening recently. Use a bit error tester to measure transmission problems if necessary. 

4. Check alarms of all carrier frequencies for such alarms as main tributary/diversity upstream data authentication errors from RPP to CHP (DSP0. If such alarms exist, replace the carrier frequency. 

5. Enable the OMCR dynamic data management function, and then block the TCHs of all carrier frequencies except one carrier frequency in the same way as blocking logical channels when there is small traffic (Note: Do not block SDCCHs). Observe timeslots usage of that carrier frequency (through the tracing function). 

6. Check if there are timeslots whose TCH are often used for less than 10 seconds. If so, perform remote TRU reset for the carrier frequencies of the faulty timeslots. Observe if call drop ratio is lowered (A counter can be used to measure the ratio at a granularity of 5 minutes). 

5.7.4.6 Base Station Overloaded as Shown by the Signaling Tracing Function 

(
Symptom

A base station fails to make calls. 
(
Fault analysis

This may be caused by: 

(
External interference 

(
CKU and CMM faults 

(
SDU fault 

(
Incorrect cable connection on the backplane 

(
Troubleshooting

1.
Check the interference band and replace carrier frequencies 

2.
Replace the clock board 

3.
Check the cable connection on the backplane 

5.8 Handling BTS Board Faults
5.8.1 Symptom

Board fault indicates that a board of the BS incurs an alarm. 

5.8.2 Notifications and Alarms 

For alarms for the board fault, refer to the BTS maintenance manual. 

5.8.3 Common Troubleshooting 

The current boards are not designed to indicate the source of a fault directly on their panels, so simply changing the alarming board does not work. To locate a fault, you must check all the parts possibly incurring the fault. Generally, follow these steps to locate a fault: 

1. Record the indicators’ status of the failed board. 

2. Record the location of the failed board in the following format: 

BS type: 

Model: 

Location: 

3. Record the software/hardware version number, as shown in the following table: 
	BTS (V1A)

BTS (V1)
	OMU
	 

	
	FUC
	 

	
	CHP
	 

	
	CUI
	 

	
	CKU
	 

	BS21
BS20
BS30
	CMM
	 

	
	CMM_LOG
	 

	
	FUC_LOG
	 

	
	CIP
	 

	
	CHP
	 

	
	FUC
	 

	EMB
	SCU
	 

	
	RFIU
	 

	
	BPUDSP0
	 

	
	BPUDSP1
	 


6. Restart the failed device from remote, and record any alarm displayed on the LMT/OMCR. 

7. Power cycle the failed device. 

If no fault is displayed on the LMT, the device is normal (if the PA fails, restart the associated TRU). Otherwise, list the alarms displayed on the LMT. 

8. Plug/Unplug the failed device. 

Unplug the failed device and plug it again. If no fault is displayed on the LMT after startup, the device is normal (ff the PA fails, plug the TRU and PA again). Otherwise, list the alarms displayed on the LMT. 

9. Change the failed device. 

1) Change the failed device with a normal device of the same category on the rack, if the first device also incurs a fault at the new location, it must have failed; if the second device incurs an alarm, the first device is normal and you need check the configuration and backplane (if the PA fails, operate the relevant TRU and PA). List the alarms displayed on the LMT. 

2} If there is no other device of the same category on the rack, change the device with a proven good device. If the fault recovers, re-install the failed device to the original position. If the device runs normally, it need not be changed; otherwise, record the LMT alarm, replace the new device and return the failed device along with the detection sheet. 

5.8.4 Common Troubleshooting 

5.8.4.1 BTS (V1A) TRU FU and CU Communication Links Broken and PA Communication Link Broken 

(
Symptom

Communication links of FU and CU of TRU of the BTS (V1A) BS are broken and PA communication link is also broken. 
(
Fault analysis

Because the communication link between the PA and OMCR passes through the TRU, the PA communication link is broken when the FU and CU communication links of the TRU are broken. 

(
Troubleshooting 
1. Check the status of this carrier frequency in the background dynamic management. If it is off-line, unplug and then plug the carrier frequency again, and then, check it.  

2. If the LAPD is broken, part of the software versions of the carrier frequency may be downloaded abnormally, leading to failure of startup. Manually load the CHP and FUC software versions in the background, and then, the carrier frequency works normally.  

3. If fault remains, for the BTS (V1) rack, check the setting of the DIP switch on the backplane of this carrier frequency. 

4. Check the cables connected to the backplane of this carrier frequency, for example, exchange them. 

Note: If the BS has two transmission channels and the LAPD of part of the carrier frequencies is broken, check the EBIE to confirm whether the transmission for the OMU is normal while the other transmission channel fails. 

5.8.4.2 Critical Clock Alarm of the Active/Standby CMM Boards 

(
Symptom

Clocks of the active/standby CMM boards incur critical alarms. 
(
Fault analysis

Check the boards related to the clock only. 

Generally, this is caused by active CMM failure (possibly caused by internal chip faults) and the subsequent no clock signal. 

(
Troubleshooting 

Switch to the backup CMM and change the failed CMM. 

5.8.4.3 Communication Link between the CMM and FUC Broken 

(
Symptom

Communication link between the CMM and FUC is broken. 
(
Fault analysis

The CMM checks the data communication with the FUC of the TRM and reports an alarm to the BSC for any abnormality. 

Judgment basis: The operation & maintenance link of the site is normal. Observe the relevant TRM alarms from the OMCR alarms to check whether there is the alarm “Communication Link between CMM and FUC is Broken”. 

(
Troubleshooting

1. Power off to reset the TRM. 

2. Plug/Unplug the TRM. 

3. Replace the TRM to locate the problem. 

4. Power off to reset the CMM. 

5. Plug/Unplug the CMM. 
6. Replace the CMM to locate the problem. 

7. Check the cable connection between X33 of the MTRM and X16/X17/X18 of the MCMM. 

5.8.4.4 PA Standing Wave Ratio Alarm 

(
Symptom

PA standing wave ratio alarm. 

(
Fault analysis 

The PA checks the standing wave ratio of the TX of the TRM, reports an alarm to the CMM through the CIP and FUC and notifies the BSC for any abnormality. 

Judgment basis: The operation & maintenance link of the site is normal and there is no alarm about broken communication link between the CMM and FUC in the TRM. Observe the relevant TRM alarms from the OMCR alarms to check whether there is “PA Standing Wave Ratio Alarm”. 

(
Troubleshooting

1. Check the cable between the TX of the TRM and the AEM. 

2. Power off and reset the TRM. 

3. Plug/Unplug the TRM. 

4. Replace the AEM connected with the TX of the TRM to check it. 

5. Replace the TRM to check it. 

5.8.4.5 Broken Link of the HW for a Long Time 

(
Symptom

Broken link of the HW for a long time. 
(
Fault analysis and handling 

All FUCs (software modules on the TRM) and the standby CMM do not connect with the active CMM. This alarm is accompanied by such alarms as “Communication Link between CMM and FUC is Broken” or “CMM standby board is not-in-position” and “CMM active and standby communications are broken”. After solving these faults, the “Broken link of the HW for a long time” alarm disappears automatically. This alarm need not be handled. 
No Response from the L3 Software 

(
Symptom

No response from the L3 software. 
(
Fault analysis and handling 

When the HDLC is normal, the abnormality in the L3 flow communication from the CMM to TRM is due to abnormal FUC software flow in the TRM. It may occur on the assistant rack when the BS is restarted and it can be recovered automatically after ten minutes. If it cannot be recovered automatically for a long time, for the troubleshooting method, see the “Communication Link between CMM and FUC is Broken” alarm. 

5.8.4.6 Relevant Alarm Descriptions on CMM Reset, Site Restart and CMM Active/Standby Switchover 

Symptom 1 

(
Symptom

Power cycle the BTS, the alarms such as “Communication Link between CMM and FUC is Broken”, “No Response from the L3 Software” and “Broken Link of the HW for a Long Time” may appear. The main rack can be recovered after automatic restart three minutes later; the assistant rack can be recovered fifteen minutes later due to the TRM related clock alarms. 

(
Alarm analysis 

Normal order for power-on: Power on the CMM and after it running normally, power on the TRM so as to avoid this alarm. 

In case of power-cycle, power on the CMM and TRM at the same time. If the TRM is powered on faster and the clock on the CMM board does not work normally yet, an alarm may occur for abnormal TRM. However, the TRM will be restarted automatically three minutes later and runs normally. In this case, manually reset the TRM or wait until it is recovered automatically. 

Symptom 2

(
Symptom

After the active and standby CMMs are switched over, it is unable to make a call in 10 seconds but the original call remains. The “Communication Link between CMM and FUC is Broken” alarm, alarms related to the CMM standby board and “Broken Link of the HW for a Long Time” alarm may appear through the switchover and they can be fast recovered. 

(
Alarm cause

In the CMM switchover, the standby board is switched to the active board and its status changes. The HDLC link between the board and each TRM is broken first and then connected and in this course, these TRMs are unavailable and a new call cannot be made but the original call remains. The status of the standby board is reversed accordingly and some alarms related to the standby board may occur. They are normal. 

(
Alarm handling
It need not be handled for no effect to the normal running.  

6 Version Upgrade Training Materials  OMCR and BSC

6.1 Preparation for Upgrade

6.1.1 List of Materials and Software for Preparation 

	Serial No.
	Check Item
	Result
	Remarks

	1.1
	The system CD Solaris8 
	ٱ Yes ٱ No 
	 

	1.2
	The system CD oracle8.1.7 or DB2 
	ٱ Yes ٱ No 
	 

	1.3
	New version CD or software (OMCR + BSC)
	ٱ Yes ٱ No 
	 

	1.4
	Old version CD or software (OMCR + BSC)
	ٱ Yes ٱ No 
	 

	1.5
	Video card
	ٱ Yes ٱ No 
	 

	1.6
	Anti-static wrist strap 
	ٱ Yes ٱ No 
	 

	1.7
	Standby MP
	ٱ Yes ٱ No 
	 

	1.8
	Standby board 
	ٱ Yes ٱ No 
	 

	1.9
	MODEM and phone 
	ٱ Yes ٱ No 
	 

	1.10
	Test-purpose mobile phone 
	ٱ Yes ٱ No 
	 

	1.11
	GPRS test-purpose mobile phone 
	ٱ Yes ٱ No 
	 

	1.12
	Chip for upgrade 
	ٱ Yes ٱ No 
	No upgrade for the BOOT when the chip is not upgraded. 

	1.13
	Chip extractor 
	ٱ Yes ٱ No 
	

	1.14
	Chip burner 
	ٱ Yes ٱ No 
	

	1.15
	Conversion header on the burner 
	ٱ Yes ٱ No 
	

	1.16
	PCANYWHERE software 
	ٱ Available ٱ Unavailable 
	 

	1.17
	ZDBCHK software
	ٱ Available ٱ Unavailable 
	 

	1.18
	ZDBTOOLS software 
	ٱ Available ٱ Unavailable 
	 

	1.19
	PROBE software 
	ٱ Available ٱ Unavailable 
	 

	1.20
	PDUSEE software 
	ٱ Available ٱ Unavailable 
	 

	1.21
	CUTEFTP 
	ٱ Available ٱ Unavailable 
	 

	1.22
	NETTERM 
	ٱ Available ٱ Unavailable 
	 


List of Data and Backup Preparation 

	Serial No.
	Check Item
	Result
	Remarks

	2.1
	Version No. before the upgrade 
	BSC: 

OMCR: 
	 

 

	2.2
	Version No. after the upgrade 
	BSC: 

OMCR: 
	 

 

	2.3
	Networking of the OMCR server 
	ٱ Single ٱ Dual ٱ Domain cascaded 
	 

	2.4
	Network running scale 
	BSC + SCM + RRM + TRU + CELL 
	 

	2.5
	Master the IP allocation of the OMCR, BSC and alarm box 
	ٱ Yes ٱ No 
	 

	2.6
	Master the user name and password of the operating system (OS) 
	ٱ Yes ٱ No 
	 

	2.7
	Master the user name and password of the database 
	ٱ Yes ٱ No 
	 

	2.8
	Master the user name and password of the OMCR (including added user name, password and right on site) 
	ٱ Yes ٱ No 
	 

	2.9
	Backup of the Oracle reference documents (initomc.ora and tnsnames.ora) 
	ٱ Finished 

ٱ Unfinished 
	 

	2.10
	Backup of the environment variable files of the OS 

(/etc/profile, system, hostname.hem0, hosts, netmasks and defaultroute) 
	ٱ Finished 

ٱ Unfinished 
	 

 

	2.11
	Master the distribution of the data files in the database of the OMCR 
	ٱ Distribution ٱ Distribution export 
	 

	2.12
	Occupied space in the performance table 
	Allocated space: ___ Occupied space: ___ 
	 

	2.13
	Space allocation in the performance index table 
	Allocated space: ___ 
	 

	2.14
	Occupied space in the alarm table 
	Allocated space: ___ Occupied space: ___ 
	 

	2.15
	Space allocation in the alarm index table 
	Allocated space: ___ 
	 

	2.16
	Occupied space in the configuration table 
	Allocated space: ___ Occupied space: ___ 
	 

	2.17
	Space allocation in the configuration index table 
	Allocated space: ___ 
	 

	2.18
	Export the current alarm to the EXCEL report 
	ٱ Yes ٱ No 
	 

	2.19
	Collect the busy time performance report in a week
	ٱ Yes ٱ No 
	 

	2.20
	Collect history alarms in a week 
	ٱ Yes ٱ No 
	 

	2.21
	Collect notification messages in a week 
	ٱ Yes ٱ No 
	 

	2.22
	If the performance base cannot be upgraded smoothly, generate the required EXCEL report. 
	ٱ EXCEL report is finished 

ٱ EXCEL report is unfinished 
	 

	2.23
	Export the OMCR configuration base 
	ٱ Yes ٱ No 
	 

	2.24
	The OMCR configuration base is stored in the server and the client respectively. 
	ٱ Finished ٱ Unfinished
	 

	2.25
	Backup of the CONF files in the OMCR server is stored in the server and the client respectively. 
	ٱ Finished ٱ Unfinished
	 

 

	2.26
	Backup of the CONF files in the OMCR client is stored in the server and client respectively 
	ٱ Finished ٱ Unfinished
	 

	2.27
	VERSION directory backup of the OMCR server 
	ٱ Finished ٱ Unfinished
	 

	2.28
	ZDB backup of the active MP of each module of the BSC 
	ٱ Finished ٱ Unfinished
	 

	2.29
	TCPIP.cfg and ZXG10.cfg backup of the active MP of each module of the BSC 
	ٱ Finished ٱ Unfinished
	 

	2.30
	Indicate the ZXGBSC in the LOGON of each module in the BSC. 
	ٱ Yes ٱ No 
	 

 


List of Network and System Check

	Serial No.
	Check Item
	Result
	Remarks

	3.1
	Virus on the client 
	ٱ Yes

ٱ No 
	 

 

	3.2
	Disk space on the client 
	ٱ Space left 

ٱ No space left 
	 

 

	3.3
	Disk partitions on the server 

(df –k)
	ٱ Appropriate partitions and disk occupied

ٱ Inappropriate partitions and disk occupied 
	 

 

	3.4
	Primarily analyze the history alarms in a week 
	ٱ Yes ٱ No 
	 

	3.5
	Primarily analyze the history alarms in a week 
	ٱ Yes ٱ No 
	 

	3.6
	Primarily analyze the busy time performance in a week 
	ٱ Yes ٱ No 
	 

	3.7
	Communication between the OMCR and each module of the BSC 
	ٱ Normal 

ٱ Abnormal 
	 

	3.8
	Function of each module of the OMCR 
	ٱ Normal 

ٱ Abnormal 
	 

 

	3.9
	Communication between the BSC and A interface of the MSC 
	ٱ Normal 

ٱ Abnormal 
	 

 

	3.10
	Flash indicator of each board of the BSC 
	ٱ Normal 

ٱ Abnormal 
	 

	3.11
	ZDB data on the foreground and background 
	ٱ Consistent ٱ Inconsistent 
	 


6.2 Details for OMCR Upgrade 

Step 1: Shutting down the OMCR Server

$ omckill –kill 1

Use the ps command after the above method in this way: 

$ ps –uomc | grep gpo

If gpo remains in the result, execute the above command. If gpo still remains for a long time (generally, it exits 30 seconds later), use the system kill command: 

$ kill –9 pid
pid is the gpo system pid searched by the ps command. 

If the gpo exists after the kill command, restart the server (small chance of such a case). 

Once the gpo exits, other processes of the OMCR also exit within one minute. Check other processes of the OMCR through the system ps command: 

$ ps –uomc

Mainly check the following processes: 

gpo, mpcomm, ccf, diffs, acf, baf_new, lmf, agt, smf_v3, imf, mpac, mpaa, pmonlaf, ftp, omccron, rlog and dmcomm 

Make sure all above processes exit and restart the server if the DEFUNCT process remains. 

Use kill –9 pid command for the process that cannot exit normally. 
Step 2: Shutting down Oracle and listener 

(
Shut down Oracle 

Log in to the database as the ORACLE user (use NETTERM on the NT or the server) and start the database following the steps below: 

(
Execute the svrmgrl command to enter the svrmgrl command prompt of the oracle. 

(
$ svrmgrl

(
Connect to the database as an internal user and the connected information will be printed. 

SVRMGR>connect  internal

Three shutdown modes: 

SVRMGRL>shutdown  normal

SVRMGRL> shutdown  immediate

SVRMGRL>shutdown  abort

Use the normal mode to shut down the process to cancel all users accessing the database and wait until all users complete requests and disconnect with the server. 

Use the immediate mode to shut down the database immediately. The current SQL statement that is being processed by the database is terminated immediately and the transaction that has not been submitted will roll back to the original status. 

Use the abort mode for emergency when the above modes are invalid. In this mode, the SQL statement will be terminated immediately, the transaction that has not been submitted will not roll back to the original status, and the database will recover the collision automatically in the time of next startup. 

The shutdown immediate mode is recommended on site to shut down the database (because the database may be connected with users through sqlplus, svrmgrl or connection in the DIF process, the database cannot be shut down for a long time when the oracle waits until these connections accomplish the database requirements and disconnect with the database) and use the shutdown abort mode when the shutdown immediate mode is invalid. 

(
Exit 

SVRMGRL>exit

(
Shut down the listener process 

(
Log in to the server as the oracle user 

(
Execute the following command for startup under the shell prompt and the success message is displayed. 

$lsnrctl stop

Step 3: Backing up the Old Version 

(
Clear all log files and temp files of the ftp and delete useless files such as core and nohup.out files. 

$ rm $OMCHOME/tmp/log/*

$ rm $OMCHOME/tmp/ftp/* (Make sure that the VERSION directory under the FTP directory cannot be deleted)
$ cd $OMCHOME

$ find ./ -name core –exec rm –fr {}\;

$ find ./ -name nohup.out –exec rm –fr {} \;

(
Keep all files under the $OMCHOME directory. 

$ tar –cvf  /tmp/OMCR2.0-bak.tar bin dbbak lib dat locale conf omcboot tools
$ compress /tmp/OMCR2.0-bak.tar

$ mv  /tmp/OMCR2.0-bak.tar  $OMCHOME  //Move it to the security directory 

(
Delete the old version 

$rm –rf $OMCHOME/bin

$rm –rf $OMCHOME/dbbak

$rm –rf $OMCHOME/lib

$rm –rf $OMCHOME/dat

$rm –rf $OMCHOME/locale

$rm –rf $OMCHOME/conf

$rm –rf $OMCHOME/omcboot

$rm –rf $OMCHOME/tools

Note: Make sure that the tmp directory cannot be deleted in above operation! 

Step 4: Upgrade of the Solaris8 OS 

Note: The OMCRV2 requires that the Solaris8 system patch should be higher than the SunOS wgwy11 5.8 Generic_108528-29 sun4us sparc FJSV,GPUSC-M version; otherwise, upgrade the solaris8. 

(
Check the system patch number. 
[image: image221.png]



(
Copy the patch package sol8-sparc-patches.tar.zip, the installation script installpatches and the upgrade script updatepatches to the $OMCHOME directory on the server. 

(
Set the properties of the installpatches and the updatepatches to executable. 
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(
Make sure that the available space of the /tmp partition is larger than 500M. 
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(
Otherwise, select a partition with available space larger than 500M, and create a directory (such as /export/home/omc/solaris_tmp). 
[image: image224.png]



[image: image225.png]


(
If the solarisp patch has not been installed or the last two-digit of the searched patch number is less than 21, modify the installpatches.  
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(
If the last two-digit of the patch number is in the range of 21 to 108528-29, modify the updatepatches. 


 

 

 

 

 

 

 

 

 

(
If the solarisp patch has not been installed or the last two-digit of the searched patch number is less than 21, execute the installpatches. 


 

(
If the last two-digit of the patch number is in the range of 21 to 108528-29, execute the updatepatches. 

 
 

(
In the installation, press <Enter> or <Y> for confirmation as the system prompts. 

(
The system will be restarted automatically after the installation (please note). 

(
Check the solaris patch installation again. 

 

 

 

Step 5: Adjusting the Oracle8.1.7 Database Instance Parameters

See the technical advice note Adjusting Database Instance Parameters.
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Step 6: Restarting the Oracle and the Listener 

(
Restart the oracle

Log in to the database as the ORACLE user (use NETTERM on the NT or the server) and start the database following the steps below: 

(
Execute the svrmgrl command to enter the svrmgrl command prompt of the oracle. 

(
$ svrmgrl

(
Connect to the database as an internal user and the connected information will be printed. 

(
SVRMGR>connect  internal

(
Start the database and the database mount and database open messages will be printed on the screen indicating that the database has been started. 

SVRMGR>startup

(
Exit 

SVRMGRL>exit

(
Restart the listener process 

(
Log in to the server as the oracle user 

(
Execute the following command under the shell prompt and the startup success message will be displayed. If the process has been started, the relevant information will be fed back. 

$lsnrctl start

(
Check the current status of this service 

$lsnrctl status

Step 7: Deleting Data 

Note: In the TRUNCATE process of the data table, do not interrupt it through the CTRL-C; otherwise, the table will be damaged. 

(
Delete data of the performance basic table. 

truncate table pbasicm;

(
Delete data of the performance GPRS basic table
truncate table pgprsbasicm; 

(
Delete part of alarm data (make sure the alarm data should be less than 50000) 

Step 8: Confirming the Performance Table Space and Performance Index Table Space 

The index of the V2.52 version is adjusted greatly. Meet the following requirements. 

(
At least 1G for the performance table without data 

(
At least 600M for the performance index table without data 

(
Ratio between the data space in the performance table and that in the performance index table is 8:1. 

(
The sum of the space without data and the data space of the performance table is the total performance table space; that of the performance index table is the total performance index table space. 

Step 9: Upgrade of the Database 

(
Add the SQL script (such as sql.76a.tar.Z) of the OMCR revision to the sqlnew directory of the OMCHOME, and add the revision script (orasql.bigupgrade.76a.tar.Z) to the bigupgrade directory of the OMCHOME. 

(
Decompress the sql script and revision upgrade script. 
 

 

 

 

 

 

 
(
Log in to the database as the omc user. 

(
Execute the relevant revision upgrade script. 
	SQL>@/path1/2.51.01e-2.52.01C.sql /path2 /path3 /path4


Where, 

path1 indicates the absolute path of the a-b.sql upgrade script. 

path2 indicates the absolute path of the ZXG10-OMCR(V2.0) (version b) SQL script. 

path3 indicates the absolute path of the scripts of the alarm code, reason code and notification code (version b). 

path4 indicates the absolute path of the performance index formula (version b) script. 

If PATH2 is /export/home/omc/sqlnew, 
	Office type


	PATH3 and PATH4



	Mobile Chinese 


	PATH3:/export/home/omc/sqlnew/libdata

PATH4:/export/home/omc/sqlnew/libdata



	Mobile English 


	PATH3:/export/home/omc/sqlnew/libdata/ english

PATH4:/export/home/omc/sqlnew/libdata/english



	Unicom Chinese 


	PATH3:/export/home/omc/sqlnew/libdata

PATH4:/export/home/omc/sqlnew/libdata/liantong



	Unicom English 


	PATH3:/export/home/omc/sqlnew/libdata/ english

PATH4:/export/home/omc/sqlnew/libdata/liantong/english



	PARKTEL


	PATH3:/export/home/omc/sqlnew/libdata/ english

PATH4:/export/home/omc/sqlnew/libdata/parktel




Step 10: Upgrade of the OMCR Application 

(
Upload the OMCR application (omcr20.76a.tar.Z) to the OMCR server. 

(
Decompress the OMCR application to the $OMCHOME. 

 

 

(
Check or modify the executable right of the version. 

 

 

(
Back up the configuration base. 

Modify the FILE in the exparam.dat file to check backup entries. 
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Step 11: Upgrade of the Configuration File 

Modify the following files according to the original configuration file. 

Syscfg.ini, Bsccfg.ini, Dbcfg.ini, Fmmgr.ini, Ampcfg.ini, Pmcfg.ini and lmfcfg.ini 
The following fields should be modified necessarily: 

(
syscfg.ini: [local] [DOMAIN] [SYSCFG]
(
dbcfg.ini: [DATABASE]

(
lmfcfg.ini: [FTPINFO]

(
bsccfg.ini: [GENERAL] [BSC1] [BSC2] [BSC3]. 
(
fmmgr.ini: [ALMSAVE] [NAF]

(
pmcfg.ini:[BAFINFO] [DATABAKUPINFO] [MIDDATAINFO] [COMPANYINFO] [COOKDBINFO] 

(
ampcfg.ini: Modifies it for non-single configuration. 

Note that modify them strictly accordingly to the above. Otherwise, abnormities may occur. 

Step 12: Upgrade of Dual-system Server 

(
Set the amp process properties. 

$chown root /export/home/omc/bin/amp

$chmod u+s /export/home/omc/bin/amp

The following result will be shown if the ls command is used to view the amp status: 

$ls –l amp
-rwsr-xr-x   1 root      omc       606208  April 10 09:30 amp

(
Set the shared database connections 

After the amp owner is modified to root, some shared database connections in the amp process will be lost. Check it through the ldd command. 

$ ldd amp

For the shared databases with ”the file is not found out”, create the corresponding connections for them in the directory of /usr/lib. 

Execute the following contents as the root user: Such as 



ln –s /export/home/omc/lib/libvos.so /usr/lib/libvos.so



ln –s /export/home/omc/lib/libafsm.so /usr/lib/libafsm.so



ln –s /export/home/omc/lib/libutility.so /usr/lib/libutility.so

After executing them, execute the ldd amp command again as the omc user to check the shared database connections. It is successful if ”the file is not found out” does not appear. 

(
Check the NFS server (client and server) configuration and startup of the application server. 

(
Check the NFS server (client) configuration and startup of the database server. 

(
NFS shared directory connection and attachment of the database server. 

Step 13: Upgrade of Upper Network Management Program (Reinstalled) 

(
The installation script of the upper network management (NM) program is under the directory of $OMCHOME/sql/pnms. 

(
Log in to the database as the sys user. 

(
Execute the setup.sql command. 

 

 

 

Before the installation, the system will check automatically and delete the NM program installed before. 

Step 14: Upgrade of the Client Version 

(
Keep the old version and move it under the bak directory. 

(
Copy the new version to the directory of the original client. 

(
Modify the file property of the version directory to remove the read-only property of all files. 

(
Modify the new syscfg.ini file according to its old version. 

(
Copy the help directory to the relevant directory and the path of the Help file should be consistent with the OMCHELP environment variable. 

Step 15: Starting the Server

(
omcstart oracle or omcstart db2      (OMCRV2.52 or above) 

(
Check the process and connection between the foreground and background through the omcps and mpinfo for necessary monitor. 

(
Check the log of the amp to ensure the process startup. 

$ grep ‘!!!’ amp.*.log  shows AMP(EIF):!!!SYSTEM TURN TO NORMAL!!!

(
Monitor the log file of the agt to avoid errors. 

agt normally starts the log MIT:  ConstructMit Success

imf normally starts the log Topological tree construct success! 

Use the following command under the directory of the log file for observation: 

$ grep ‘MIT Init’ agt.*log

Step 16: Generating the ZDB Files 

Generate the ZDB file through the ZDBSVR command. (For the foreground upgrade) 

Generate the ZDB file of each BSC respectively. 

$zdbsvr bscid=bsc number

Step 17: Upgrade of Auxiliary Tools (For Radio Parameters Extraction) 

(
Install the auxiliary SQL script. 

1)
Connect to the database as the OMC user. 

$sqlplus omc/omc

2)
Delete the package. 

SQL> drop package p_xls;

Package dropped.

3)
Set the environment. 

SQL> set def off;

4)
Install the packet header. 

SQL> @c:\temp\p_xls_h.sql; 

 88  /

Package created.

5)
Install the packet. 

SQL> @c:\temp\p_xls_h.sql; 

728  /

Package created.

6)
Show errors. 

SQL> show errors;

Stop the installation and contact the Product Division. 

7)
Exit the sqlplus. The installation ends. 

SQL> exit;

(
Use the EXCEL macro under the directory of client/tools/pmtools/excel of the new version. 

6.3 Upgrading of the BSC MP (Separately) 

Note: This chapter describes steps of upgrading the MP separately. 

Step 1: Uploading the MP Version 

Upload the MP version to the active/standby MPs through the OMCFTP. 

If the MP version at the foreground is 5M, the time can be estimated in the following way: 

Local Area Network (LAN) (10M):  100KBYTE/S  

Remote networking (1 time slot 8KBYTE): With the route and broadcast loss considered, each time slot is 3KBYTE/S. 

Requirement: When uploading the version to the MP through the OMCFTP, consider the bandwidth and the time for sending the version on site. Otherwise, use the version in Net mode on the MP. 
Step 2: Active MP of Each Module should be on the Same Side 

Because of multiple modules, make the active MP of each module run on the same side such as the left before the upgrade to avoid misusing the active and standby MPs. 

Step 3: Modifying the Foreground MP Configuration Files Accordingly 

Modify the TCPIP.cfg and ZXG10.cfg files of the standby MP at the foreground according to the version requirements. 

Generally, do not modify them. 

Step 4: Changing MP Version Filename

Change the name of the old version of ZXGBSC in the standby MP of each module into BSCV25101F for instance. 

Change the name of the newly uploaded MP version in the standby MP of each module into ZXGBSC. 

Step 5: Restarting the Standby MP
Restart the standby MP and observe it after 15 minutes. If it is not started normally, the standby MP may incur faults, and it should be handled as an exception. 

Step 6: Switchover of Active/Standby MPs 

The standby MP is normal and switch over the active/standby MPs. 

Step 7: Checking and Testing the System Running Status 

(
After the MP runs normally two minutes later, check the alarm management. 

(
Through the dynamic data management, check channels in each cell. 

(
Make dialing test for major sites.  

(
Check the print file collecting the current MP. 

(
If it is abnormal, handle it for an exception; otherwise, continue the operation. 

Step 8: Upgrade of the Original Active MP
(
Change the name of the old version of ZXGBSC of each module. 

(
Change the name of the new MP version into ZXGBSC. 

(
If necessary, modify the configuration files TCPIP.cfg and ZXG10.cfg. 

(
Restart this MP. 

Step 9: Switching over again 

(
After the original active MP is restarted ten minutes later, observe this MP. 

(
Switch over the active/standby MPs. 

Step 10: Checking and Testing the System Running Status 

(
After the MP runs normally two minutes later, check the alarm management. 

(
Through the dynamic data management, check channels in each cell. 

(
Make dialing test for major sites.  

Step 11: Ending the Upgrade of the MP 

6.4 MP Upgrade Steps of the BSC (OMCR and MP) 

Note: In this chapter, the upgrade involves the steps when the OMCR and MP versions are upgraded at the same time and includes the ZDB data upgrade. 

The performance and alarm data are not compatible. 

Step 1: Uploading the MP Version 

Upload the MP version to the active/standby MP through the OMCFTP. 

If the MP version at the foreground is 5M, the time can be estimated in the following way: 

Local Area Network (LAN) (10M):  100KBYTE/S  

Remote networking (1 time slot 8KBYTE): With the route and broadcast loss considered, each time slot is 3KBYTE/S. 

Requirement: When uploading the version to the MP through the OMCFTP, consider the bandwidth and the uploading time on site. Otherwise, use the version in Net mode on the MP. 
Step 2: Active MP of Each Module should be on the Same Side 

Because of multiple modules, make the active MP of each module run on the same side such as the left before the upgrade to avoid misusing the active and standby MPs. 

Step 3: Deleting the Old Data of the Foreground Standby MP 

(
Delete the performance data file and alarm file (measure and fm) of the standby MP at the foreground. 

(
Delete all ZDB files (data\work and data\rollback) of the standby MP at the foreground. 

Step 4: Pulling out the SMEM Board of Each Module 

The SMEM board of each module is pulled out to prohibit data synchronization of the active/standby MP. 

Step 5: Copying New ZDB Data to the Standby MP

Copy the newly generated ZDB data at the background to each standby MP. 

If the R_OPTION.ZDB backup is not copied to the relevant module of the newly generated ZDB, copy the R_OPTION.ZDB backup of each module to the MP of the relevant module. So as to ensure no effect on the table. 

Step 6: Modifying the Foreground MP Configuration Files Accordingly 

Modify the TCPIP.cfg and ZXG10.cfg files of the standby MP in the foreground according to the version requirements. 

Step 7: Changing MP Version Filename

Change the name of the old version of ZXGBSC in the standby MP of each module into BSCV25101F for instance. 

Change the name of the newly uploaded MP version in the standby MP of each module into ZXGBSC. 

Step 8: Restarting the Standby MP
Restart the standby MP and observe it after 15 minutes. If it is not started normally, the standby MP may incur faults, and it should be handled as an exception. 

Step 9: Powering off the Active MP 

After the standby MP runs normally for 15 minutes, power off all active MPs. 

Step 10: Checking and Testing the System Running Status 

(
After the MP runs normally two minutes later, check the alarm management. 

(
Through the dynamic data management, check channels in all sites. 

(
Make dialing test for major sites.  

(
Check the print files collecting the current MP. 

(
If it is abnormal, handle it for an exception; otherwise, continue the operation. 

Step 11: Upgrade of the Power-off MP
(
Power cycle the MP. 

(
Delete the old ZDB data. 

(
Delete the accumulated performance files and alarm files. 

(
Copy the new ZDB file (optional) 

(
Copy the MP version (this step can be omitted for the copied version). 

(
Chang the name of the ZXGBSC of the old version in the MP of each module and change the name of the new version of the MP into ZXGBSC. 

(
Modify the configuration files TCPIP.cfg and ZXG10.cfg. 

Step 12: Inserting the SMEM Board of Each Module and Powering Cycle the MP 

(
Insert the SMEM board of each module. 

(
Power cycle the MP. 

(
Observe the active/standby MPs communication. 

(
Check the alarm management. 

Step 13: Switchover of Active/Standby MPs

(
After the ZDB data in the standby MP is synchronized, (pick the data up for check), switch over the active and standby MPs (switchover button) and observe the switchover. 

(
Observe the channels in the base station (BS) through the dynamic data management or the probe. 

(
Make dialing test for major sites in each cell. 

Step 14: Active/Standby Boards Reset and Switchover Test 

(
Test the reset and switchover of the active/standby boards of the BSC through the alarm management at the background. 

(
Check the channel status. 

(
Make dialing test for major sites. 

Step 15: Comparing ZDB Data between the Foreground and Background 

(
Pick up the ZDB data of the foreground through OMCFTP. 

(
The ZDB data is converted through the ZDBSVR. 

(
Compare the foreground and background data through ZDBTOOLS. 

Step 16: Ending the Upgrade of the MP 

The MP upgrade ends. 

6.5 PP Board Version Upgrade Steps of the BSC (PP only) 

Note: Two modes are available for the PP board version upgrade of the BSC. 

Mode 1: Upgrade with the MP version at the same time. See MP and PP Upgrade Steps

Mode 2: After the MP version is upgraded, upgrade the PP board version. 

Select the mode according to the actual situation on site. 

Step 1: Checking whether the PP Board Versions are Set through the Class 1 Software 

Make sure that all PP board versions are set through the Class 1 software. If the board is loaded through the physical view, delete it first. 

Step 2: Copying the PP Board Version Software Version to the Client Directory 

Step 3: The Software is Recorded in the Database and Sent to the Central Module 

(
The PP board version is in the software\ppver directory. Generally, record BOSN, DRT/EDRT, GPP and FR/EFREN in the database. 

(
The GRPS board versions are in the software\gprsppnver and software\gprsppnver directories which differentiate the new and old PUC boards. Contents in the two directories of the BRP, FRP, GIP and MCCP are the same. 

Step 4: Modifying the Board Version through the Class 1 Software 

Special notes: 

Note when the HR version upgrade is changed to be supported: 

The HR DSP software need not be recorded in the database but the DSP type of the HR should be established in Class 1 software to ensure that the DSP supporting the EDRT of the HR board runs normally in the version. 

Step 5: Loading Software 

Reset and load the PP boards one by one: Reset and load the standby PP board first, switch over the active and standby PP boards, and load another PP board. 

Step 6: Observing the Board Operation 

(
Observe the flash indicator status of the board on the BSC side. 

(
Observe the board from the alarm management. 

(
Make dialing test for the sites. 

Step 7: Ending the Upgrade of the PP Board Version 

6.6 BSC Side Upgrade Steps OMCR+MP+PP

This chapter describes the BSC upgrade steps for cooperating the OMCR upgrade, including the upgrade of the MP, PP and ZDB. 

Note: Step1 to Step4 should be accomplished in the preparation phase. 

Step 1: Uploading the MP Version 

Upload the MP version to the active/standby MPs through the OMCFTP. 

If the MP version in the foreground is 5M, the time can be estimated in the following way: 

LAN (10M):  100KBYTE/S  

Remote networking (1 time slot 8KBYTE): With the route and broadcast loss considered, each time slot is 3KBYTE/S. 

Requirement: When uploading the version to the MP through the OMCFTP, consider the bandwidth and the uploading time on site. Otherwise, use the version in Net mode on the MP. 
Step 2: Master MP of Each Module should be on the Same Side 

Because of multiple modules, make the active MP of each module run on the same side such as the left before the upgrade to avoid misusing the active and standby MPs. 

Step 3: Checking whether the PP Board Versions are Set through the Class 1 Software 

Make sure that all PP board versions are set through the Class 1 software. If the board is uploaded through the physical view, delete it first. 

Step 4: Copying the PP Board Version Software Version to the Client Directory 

The software is recorded in the database and sent to the central module. 

(
The PP board version is in the software\ppver directory. Generally, record BOSN, DRT/EDRT, GPP and FR/EFREN in the database. 

(
The GRPS board versions are in the software\gprsppnver and software\gprsppnver directories that differentiate the new and old PUC boards. Contents in the two directories of the BRP, FRP, GIP and MCCP are the same. 

Step 5: Waiting until the OMCR Upgrade Ends 

Wait until the OMCR upgrade ends. 

The ZDB is regenerated. 

Step 6: Deleting the Old Data of the Foreground Standby MP 

(
Delete the performance data file and alarm file (measure and fm) of the standby MP at the foreground. 

(
Delete all ZDB files (data\work and data\rollback) of the standby MP at the foreground. 

Step 7: Pulling out the SMEM Board of Each Module 

The SMEM board of each module is pulled out to prohibit data synchronization of the active/standby MPs. 

Step 8: Copying New ZDB Data to the Standby MP

Copy the newly generated ZDB data at the background to each standby MP. 

If the R_OPTION.ZDB backup is not copied to the relevant module of the newly generated ZDB, copy the R_OPTION.ZDB backup of each module to the MP of the relevant module. So as to ensure no effect on the table. 
Step 9: Modifying the Foreground MP Configuration Files Accordingly 

Modify the TCPIP.cfg and ZXG10.cfg files of the standby MP at the foreground according to the version requirements. 

Step 10: Changing MP Version Filename

Change the name of the old version of ZXGBSC in the standby MP of each module into BSCV25101F for instance. 

Change the name of the newly uploaded MP version in the standby MP of each module into ZXGBSC. 

Step 11: Restarting the Standby MP
Restart the standby MP and observe it after 15 minutes. If it is not started normally, the standby MP may incur faults, and it should be handled as an exception. 

Note 

For the PIII MP, shut down the active MP first; otherwise, the MP will be restarted continuously. 

Step 12: Powering off the Active MP 

After the standby MP runs normally for 15 minutes, power off all active MPs. 

Step 13: Modifying the Board Version through the Class 1 Software 

Set the new PP board version to Class 1 software. 

Special notes: 

Note when the HR version upgrade is changed to be supported: 

The HR DSP software need not be recorded in the database but the DSP type of the HR should be established in Class 1 software to ensure that the DSP supporting the EDRT of the HR board runs normally in the version. 
Step 14: Upgrade of the PP Version 

Reset the PP boards to be upgraded. 

Directly reset the network layer when all PPs are upgraded. 

Step 15: Checking and Testing the System Running Status 

(
After the MP runs normally two minutes later, check the alarm management. 

(
Through the dynamic data management, check channels in all sites. 

(
Make dialing test for major sites.  

(
Check the print files collecting the current MP. 

(
If it is abnormal, handle it for an exception; otherwise, continue the operation. 

Step 16: Upgrading the Power-off MP after Upgrading the Active MP Successfully 

(
Power cycle the MP. 

(
Delete the old ZDB data. 

(
Delete the accumulated performance files and alarm files. 

(
Copy the MP version (this step can be omitted for the copied version). 

(
Change the MP version name into ZXGBSC. 

(
Modify the configuration files TCPIP.cfg and ZXG10.cfg. 

Step 17: Inserting the SMEM Board of Each Module and Restarting the Standby MP 

(
Observe the active/standby MPs communication. 

(
Check the alarm management. 

Step 18: Switchover of Active/Standby MPs 

(
After the ZDB data in the standby MP is synchronized, (pick the data up for check), switch over the active and standby MPs (switchover button) and observe the switchover. 

(
Observe the channels in the base station (BS) through the dynamic data management or the probe. 

(
Make dialing test for major sites in each cell. 

Step 19: Active/Standby Boards Reset and Switchover Test 

(
Test the reset and switchover of the active/standby boards of the BSC through the alarm management at the background. 

Step 20: Comparing ZDB Data between the Foreground and Background 

(
Pick up the ZDB data of the foreground through OMCFTP. 

(
The ZDB data is converted through the ZDBSVR. 

(
Compare the foreground and background data through ZDBTOOLS. 

(
Make sure that the foreground and background data are consistent. 

Step 21: Ending the Upgrade of the BSC 

The BSC upgrade ends. 

6.7 Upgrade of the BOOT Chip of the BSC 

Step 1: Confirming the Board with the BOOT Chip Program to be Upgraded 

	Board type
	Type
	BSC1
	BSC2
	BSCN

	LAPD 
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	MPPP
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	MPMP
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	MTP2
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	MTP2_2M
	ECOM860
	 
	 
	 

	BRP
	 
	 
	 
	 

	FRP
	 
	 
	 
	 

	GIPP
	 
	 
	 
	 

	PUC
	 
	 
	 
	 

	PCOM
	 
	 
	 
	 

	BOSN
	 
	 
	 
	 

	COMI
	 
	 
	 
	 

	DRT
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	TIC
	 
	 
	 
	 

	EDRT
	COMM386
	 
	 
	 

	
	ECOM860
	 
	 
	 

	
	ECOM852
	 
	 
	 

	GPP
	 
	 
	 
	 

	 
	 
	 
	 
	 

	DTI
	 
	 
	 
	 

	SMB
	 
	 
	 
	 

	SMT1
	 
	 
	 
	 

	SMT2
	 
	 
	 
	 


Step 2: Burning of the New Version of the BOOT Chip Program 

For details, see section 8.6
Step 3: When Active and Standby Boards exist, Replace the Standby Board First 

(
Pull out the standby board (replace one board once if there are no active and standby boards).

(
Replace the BOOT chip of the relevant board through the chip extractor. 

(
Replace the BOOT chip of the board. 

(
Insert the board and wait until it runs normally. 

Step 4: Switching over the Active/Standby Boards and Replacing Another Board 

(
Switch over the active and standby boards. 

(
Unplug the standby board. 

(
Replace the BOOT chip of the relevant board through the chip extractor. 

(
Replace the BOOT chip of the board. 

(
Insert the board and wait until it runs normally. 

6.7.1 Upgrade test 

7 Version Upgrade Training Materials BTS

7.1 Preparations for BTS Upgrade

	Serial No.
	Checked Item
	Record Content
	Remarks

	1
	Record the original version number of the site
	BTSV1
BTSV1A
	OMU:

CHP:

FUC:
	 

	
	
	BTSV2
BS21
BS30
	CMM:

CMM_LOG:
FUC:

CHP:

CIP:

FUC_LOG:
	

	
	
	EMB
	
	 

	2
	Back up foreground ZDB data
	( Complete ( Not completed 
	 

	3
	Whether the software for upgrade is available
	( Yes   ( No
	 

	4
	Whether the LMT software is applicable to the client 
	(Yes　　(　No
	 

	5
	Is there a LMT cable for local download?
	(Yes　　　(　No
	 

	6
	Is the site version downloaded through Class 1 software or independently? 
	( Class 1 software

( Independently

( Both
	 

 

 

	7
	Check if the operation of the site raises any alarm in the alarm management system 
	(Yes　(　No
	 

 

	8
	Check the channel state through dynamic management
	( Normal   ( Abnormal
	 

	9
	Check the channel seizure through dynamic management
	( Normal   ( Abnormal
	 

	10
	Check site operation in the perform statistic report 
	( Normal   ( Abnormal
	 

	11
	Record the interrupted/un-deployed site
	( Recorded

( Not recorded
	 

	12
	Whether there is a test-purpose MS
	( Yes　　　( No
	 

	13
	Whether there is a test-purpose GPRS MS
	( Yes   ( No
	 


7.2 General Procedures

(
Choose a site in the physical view for single BTS site version upgrade 

(
With the upgrading success on a single site, perform batch upgrading for sites

(
Delete the versions of the sites upgraded through physical view

(
Upgrade the BTS version as informed in some special cases
7.3 Single Site Upgrading Procedures 

Step 1: Copying the Software Version to the Client Directory
Step 2: Delivering the Warehoused Software to Peripheral Modules

Method: Software loading ( Logical view ( Network management domain ( GSM equipment XX ( Warehoused version ( Warehouse the software

(
BTSV2, BTSV21, BTS30: CMM, FUC, CIP, CHP, CLG and FLG board software

(
BTSV1, BTSV1A: OMU, FUC, CHP

(
EMB: SCU, RFIU, DSP0 and DSP1

[image: image198.png]BSCHAR | DTSV 0/BTSVA. 0 (KR BISV2.0/BS21/BS30/BS30V1. 23K | nsegcet | we/mmmikr |

I~ feRmsi 1BEsE: [T \aeruptesting BTSEISVS. 00, DOctsoftnare B
Porewi WS oo | =] 844 ¢ [ETSV5. 00, 09chaoftar o\ Fuch EuclSOO0S0L. || DK
Powni WA= [Eom | =] 844 ¢ [ETSVS.00. 09chaoftar svchyhhpOSOO0R0L. || DG
©oomgi WA= oo [ =] 8442 ¢ [ETSV5.00. 09chaoftar svcnmcanOSO00S0L. || DK
Pomis WA= oo | =] 88 : [\WTS5.00. 09 et enm\ L cHB000T01 bin MK
Porcis AR oo | =] 844 ¢ [VETSVS. 00, 09t st g ELGOSO00R0T b DA
Poomni AR oo |- =] 844 ¢ [ETVS. 00, 9chaofvar sveiph e pOSO00S0. || DG
=) (23] )

2

3

“

BEIE W) HEAED B ®





Step 3: Creating/Changing Single Site Version in the Physical View 
After the software is warehoused, choose a single site in the physical view for board software changing and loading 
Note: The priority of the board software version in the physical view is higher than that of the Class 1 software in the logical view
(
In the rack diagram of physical sites, create or change versions of the boards
BTSV2, BTSV21, BTS30: Create or change versions for CMM and TRM 

BTSV1, BTSV1A: Create or change versions for OMU and TRU

EMB: Create or change versions for SCU and TRX

For example:

Create or change CMM and CMM_LOG versions for the CMM
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Create or change FUC, CHP, CIP and FUC_LOG versions for the TRM
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Step 4: Loading Software 

(
Wait until the site automatically resets. Then the loading begins. 

(
Reset the CMM (BTSV2)/OMU (BTSV1A)/SCU (EMB) through the alarm management system

(
Track OAM signaling tracing 

Step 5: Observing Site Operation.

Check whether the site alarms through the alarm management system

Check the channel state and site seizure through dynamic data management

Step 6: Completing Single Site Upgrading
A normal operation indicates the completion for single site upgrading.

7.4 Batch Site Upgrading Procedures 

Step 1: Copying the Soft Version to the Client Directory
Step 2: Delivering the Warehoused Software to the Peripheral Modules
Method: Software loading ( Logical view ( Network management domain ( GSM equipment XX ( Warehoused version ( Warehouse the software

(
BTSV2, BTSV21, BTS30: CMM, FUC, CIP, CHP, CLG and FLG board software

(
BTSV1, BTSV1A: OMU, FUC, CHP

(
EMB: SCU, RFIU, DSP0 and DSP1
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Step 3: Version Upgrading for Class 1 Software

(
Create Class 1 software version (CMM, CMM_LOG, FUC, CHP, CIP, and FUC_LOG)


[image: image202.emf]Note
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: BS21, BS30 and BTSV2 adopt the same software version, but different site types are selected during Class 1 software creation. Therefore, create them one by one. 

BTSV1 and BTSV1A adopt the same software version, but different site types are selected during Class 1 software creation. Therefore, create them one by one. 
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(
If the version of a site is loaded through the physical view, Class 1 software can not take effect on such version of site. The version of such a site can be upgraded through: 

Method 1: Change the version in the physical view and load the software one by one. 

Method 2: In the physical view, delete all the board versions from the site 
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: The priority of the board software version in the physical view is higher than that of the Class 1 software in the logical view
Step 4: Loading Software 

(
Wait until the site automatically reset. Then the loading begins. 

(
Reset CMM (BTSV2)/OMU (BTSV1A)/SCU (EMB) through the alarm management system

(
Track OAM signaling tracing 

Step 5: Observing Site Operation.

(
Check whether the site alarms through the alarm management system

(
Check the channel state and site seizure through dynamic data management

(
Perform dialing test for each cell of the key site

Step 6: Checking the Version in the Physical View

After the upgrading, check whether there is a version requiring independent setting in the physical view. If there is, delete it. 

Step 7: Ending Batch Upgrading
A normal operation indicates the completion for site upgrading.
7.5 Special Version Upgrade Flow

7.5.1 Upgrading Versions below BTSV2 6

Upgrade to version 6 before upgrading to higher versions

7.5.2 Upgrading BTSV2 6 to Higher Versions 

Complete the upgrading for the CMM in the physical view first before the other boards

1.
BS Version warehousing

2.
Create or change the CMM version in the physical view

3.
Reset the site and upgrade the version for the CMM

4.
Set other versions in the physical view

5.
Reset the site and complete the upgrading

8 Reference Library for Version Upgrade

8.1 Resume Flow in Case of Upgrading Failure 

8.1.1 Time Requirements 

1. 
Complete the OMCR upgrading before midnight. If not, roll back the OMCR version, or continue the upgrading as required. 

2. 
Complete the BSC upgrading before 4:00 a.m.. If not, the person in charge decides to roll back or to continue. If the upgrading can not be completed before 5:00 a. m., roll back. 

3. 
Complete BTS upgrading before 5:00 a.m.. If not, abort the upgrading.

8.1.2 Exception Handling during the Upgrading
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8.1.3 Rollback Procedures in Case of OMCR Upgrading Failure

step 1. If the database has been upgraded, roll back with the database roll back script 

step 2. If the database is not upgraded, re-install the old-version database 

step 3. De-compress the backed up old version applications or re-install it 

step 4. De-compress the backed up old CONF files 

step 5. De-compress the old Version directory 

step 6. De-compress the backed up old version DUMP files 

step 7. Adjust the MO sequence 

step 8. Re-install the upper level network management program 

step 9. Run the script for the radio parameter extraction tool

step 10. Restart the OMCR 

8.1.4 Rollback Procedures in Case of BSC Upgrading Failure
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The flow is described as follows:

8.1.4.1 Case 1: OMCR is not upgraded, the data is normal when MP is powered off.
step 11. Unplug the SMEM of each module

step 12. Power off the abnormal MP and upgrade it
step 13. Start the MP of each back up module 

step 14. Wait (at least 15 minutes) to see if the PP board version is necessary. 

step 15. Observe the running status of the MP, alarms in the alarm management system and the trunk site channel status on Port A in the dynamic management system

Perform dial test to the key site. If the test incurs exceptions, roll back as in case 2. 

After the system is normal, power on the MP

When the MP rolls back to the old version, it is renamed ZXGBSC

Roll back files TCPIP.cfg and ZXG10.CFG

Delete the ZDB data of the MP

Unplug the SMEM of each module

Restart the MP and wait for data synchronization between the master and slave MPs

Wait 15 minutes for MP switchover test

Complete the rollback

8.1.4.2 Case 2: OMCR is not upgraded, the data is normal when MP is powered off.

step 16. Unplug the SMEM of each module

Shut off the MP at the right side of each module to ensure only one MP on the module is in operation 

ZDB data conversion at the OMCR background 

Check the ZDB data with the ZDBCHK tool, and then check against the backup ZDB data

Delete the ZDB data of the foreground MP

Copy the newly converted ZDB data to the left MP

When the MP rolls back to the old version, the old version is renamed ZXGBSC

Roll back files TCPIP.cfg and ZXG10.CFG

Restart the MP

Wait (at least 15 minutes) to see if PP board version is necessary

Observe the running status of the MP, alarms in the alarm management system, and the trunk site channel status on Port A in the dynamic management system

Dial test to the key site

After the system is normal, power on the MP

When the MP rolls back to the old version, the old version is renamed ZXGBSC

Roll back files TCPIP.cfg and ZXG10.CFG

Delete the ZDB data of the MP

Unplug the SMEM of each module

Restart the MP and wait for data synchronization between the master and slave MPs

Wait 15 minutes for MP switchover test

Complete the rollback

8.1.4.3 Case 3: OMCR is upgraded, the data is normal when MP is powered off.

step 17. Exit the OMCR procedure

Roll back the foreground master/slave MPs as in case 1

Roll back the OMCR version 

Restart the OMCR

8.1.4.4 Case 4: OMCR is upgraded, the data is normal when MP is powered off

step 18. Power off the MP at the right of each module to ensure only one MP is in operation

Unplug the SMEM of each module

Delete all ZDB data on the left MP through the video card

Deliver the backup ZDB data, TCPIP.cfg, ZXG10.cfg and version directory to the foreground MP on the left through the video card. 

Roll back to the old version, which is renamed ZXGBSC. 

Restart the left MP

Wait (at least 15 minutes) to see if PP board version is necessary

Observe the running status of the MP, alarms in the alarm management system and the trunk site channel status on Port A in the dynamic management system

Dial test to the key site

After the system is normal, power on the MP

When the MP rolls back to the old version, it is renamed ZXGBSC

Roll back files TCPIP.cfg and ZXG10.CFG

Delete the ZDB data of the MP

Unplug the SMEM of each module

Restart the MP and wait for data synchronization between the master and slave MPs

Wait 15 minutes for MP switchover test

Roll back the OMCR version 

Complete the rollback

8.1.5 Operation Flow in Case of BTS Upgrade Failure 
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Flow description: 

8.1.5.1 Case 1: Single site upgrading fails 

step 19. Change the site to old version in the physical view. If the version set in Class 1 software is still old version, you can delete the version on this site directly in the physical view. 

Reset the site through the alarm management system

Trace the OAM signaling of the site

After version downloading, observe whether the site raise exceptions 

Check the channel status and channel seizure in the dynamic management system

Perform dial test as the site requires

Complete version roll back 

8.1.5.2 Case 2: Some sites fail in batch upgrading (<5 sites) 
step 20. Change the site to the old version in the physical view

Reset the site through the alarm management system

Trace the OAM signaling of the site

After version downloading, observe whether the site raise exceptions. 

Check the channel status and channel seizure in the dynamic management system

Perform dial test as the site requires

Check data transmission on site

Re-upgrade the site after exceptions removed. 

8.1.5.3 Case 3: Some sites fail in batch upgrading (> 5 sites) 
step 21. Contact with the technical expert in the product department for solutions. 

The technical expert put forward the solution

Process according to the solution. Continue the upgrading if the situation allows. 

If exceptions raise, the technical expert commands to roll back to the old version

Change to the old version in Class 1 software

Reset the site through the alarm management system

Trace the OAM signaling of the site

After version downloading, observe whether the site raise exceptions. 

Check the channel status and channel seizure in the dynamic management system

Perform dial test to the key site

Complete the roll back

8.2 Preliminary Setup Procedures

8.2.1 Checking the Disk Space

Execute the following commands as an OMC user.
	 

bash-2.03$ df -k

File system    Kilobyte    Used   Available   Capacity   Connected to

/dev/dsk/c1t10d0s0   1525647   57642 1406980     4%    /

/dev/dsk/c1t10d0s6   3099287  817627 2219675    27%    /usr

/proc                      0       0       0     0%    /proc

fd                         0       0       0     0%    /dev/fd

mnttab                     0       0       0     0%    /etc/mnttab

/dev/dsk/c1t10d0s4   1018191   53489  903611     6%    /var

swap                 2123552       8 2123544     1%    /var/run

swap                 2123600      56 2123544     1%    /tmp

/dev/dsk/c1t10d0s5   3099287    2133 3035169     1%    /opt

/dev/dsk/c1t10d0s7   6555869 3174134 3316177    49%    /export/home

/dev/dsk/c1t11d0s3   5043518  603333 4389750    13%    /export/home/omc

/dev/dsk/c1t11d0s4   12357936 5248554 6985803    43%    /export/home/omc/tmp

 


8.2.2 Checking the Patch Number of Unix

Execute the following commands as an OMC user.
	bash-2.03$ uname -a

SunOS e4500-2 5.8 Generic_108528-21 sun4u sparc SUNW,Ultra-Enterprise


The patch number above is Generic_108528-21. 

8.2.3 Installing Patch for Unix

1.
Load the patch version

2.
Check if it is executable. Change it so if not 

3.
Read the readme file 

4.
Run the patch as the super administrator

	bash-2.03$ ls –l

Total 93592

-rw-r--r--   1 omc      omc          872  August 13 23:28 Readme.txt

-rw-r--r--   1 omc      omc          464  August 13 23:29 installpatches

-rw-r--r--   1 omc      omc          749  August 13 23:28 Readme.txt

-rw-r--r--   1 omc      omc          47881953  August 13 23:29:00 Readme.txt

ip

-rw-r--r--   1 omc      omc          228  August 13 23:29 installpatches

bash-2.03$ chmod u+x updatepatches

bash-2.03$ chmod u+x installpatches
bash-2.03$ su
# ./updatepatches

Archive:  sol8-sparc-patches.tar.zip
  inflating: sol8-sparc-patches.tar
 

Checking installed patches...
Executing prepatch script...

 

 

 

If possible, perform patch installation in single user mode.
If this can not be done, we recommend having the system in as
quiet a state as possible: no users logged on, no user jobs
running.
 

 

dhcpagent supports a new keyword in /etc/default/dhcpagent.
Please merge the existing /etc/default/dhcpagent with the
patched version of /etc/default/dhcpagent shipped with this
patch.
 

 

Do you wish to continue this installation {yes or no} [yes]?

(by default, installation will continue in 60 seconds)
yes

 

If /usr/lib/powerd/powerd is running, it will be stopped before
patch installation can commence.
 

Verifying sufficient filesystem capacity (dry run method)...
Installing patch packages...
 

 

Patch number 108528-29 has been successfully installed.
See /var/sadm/patch/108528-29/log for details
Executing postpatch script...

Reboot client to install driver.
 

Patch packages installed:
  FJSVhea
  FJSVmdb
  FJSVmdbx
  SUNWapchd
  SUNWapchr
  SUNWapchu
  SUNWarc

  SUNWarcx

  SUNWcar

  SUNWcarx
  SUNWcpc
  SUNWcpcx
  SUNWcpr
  SUNWcprx
  SUNWcsl
  SUNWcslx
  SUNWcsr
  SUNWcstl
  SUNWcstlx
  SUNWcsu
  SUNWcsxu
  SUNWdrr
  SUNWdrrx
  SUNWefcx
  SUNWfruid
  SUNWfruip
  SUNWfruix
  SUNWhea

  SUNWidn
  SUNWidnx
  SUNWkvm
  SUNWkvmx
  SUNWmdb
  SUNWmdbx
  SUNWncar
  SUNWncarx
  SUNWncau
  SUNWncaux
  SUNWpiclh
  SUNWpiclu
  SUNWpiclx
  SUNWpmr
  SUNWpmu
  SUNWpmux
  SUNWscpu
  SUNWsrh
  SUNWtnfc
  SUNWtnfcx
  SUNWusx
 

 

Checking installed patches...
Verifying sufficient filesystem capacity (dry run method)...
Installing patch packages...
 

Patch number 110842-11 has been successfully installed.
See /var/sadm/patch/110842-11/log for details
 

Patch packages installed:
  FJSVhea
  SUNWcarx
  SUNWcsr
  SUNWhea

 

 

Checking installed patches...
Verifying sufficient filesystem capacity (dry run method)...
Installing patch packages...
 

Patch number 112161-03 has been successfully installed.
See /var/sadm/patch/112161-03/log for details
 

Patch packages installed:
  SUNWkvm
 

 

Checking installed patches...
Verifying sufficient filesystem capacity (dry run method)...
Installing patch packages...
 

Patch number 109873-24 has been successfully installed.
See /var/sadm/patch/109873-24/log for details
 

Patch packages installed:
  SUNWctu
  SUNWfruip
  SUNWkvm
  SUNWpiclu


8.2.4 Checking Dual-Host Link Configuration

	bash-2.03$ ps -ef | grep nfs

    root   178     1  0   August 01 ?        0:00 /usr/lib/nfs/lockd

  daemon   182     1  0   August 01 ?        0:00 /usr/lib/nfs/statd

    root   309     1  0   August 01 ?        0:12 /usr/lib/nfs/mountd

    root   312     1  0   August 01 ?        0:01 /usr/lib/nfs/nfsd -a 16

     omc  3375  3290  0 23:59:04 pts/4    0:00 grep nfs
 

bash-2.03$ /usr/sbin/showmount -e
e4500-2 export list: 

/export/home/omc/tmp/ftp    (each)

/export/home/omc/tmp/pmhist   (each)

/export/home/omc/tmp/pmmeas  (each)

/export/home/omc/tmp/bak/fm  (each)

For details, refer to the Dual-Server Configuration. 


8.2.5 Checking Data Files

	bash-2.03$ svrmgrl
Oracle Server Manager Release 3.1.7.0.0 - Production

 

Copyright (c) 1997, 1999, Oracle Corporation.  All Rights Reserved.

 

nOracle8i Enterprise Edition Release 8.1.7.0.0 - Production

With the Partitioning option

JServer Release 8.1.7.0.0 - Production

 

SVRMGR> connect internal/oracle

Connected.

SVRMGR> select file_name from dba_data_files;
FILE_NAME
--------------------------------------------------------------------------------

/export/home/oracle/u02/oradata/omc/system01.dbf
/export/home/oracle/u02/oradata/omc/tools01.dbf
/export/home/oracle/u02/oradata/omc/rbs01.dbf
/export/home/oracle/u02/oradata/omc/temp01.dbf
/export/home/oracle/u02/oradata/omc/users01.dbf
/export/home/oracle/u02/oradata/omc/indx01.dbf
/export/home/oracle/u02/cm.dbf
/export/home/oracle/u02/cmindex.dbf
/export/home/oracle/u02/fm.dbf
/export/home/oracle/u02/fmindex.dbf
/export/home/oracle/u02/pm.dbf
/export/home/oracle/u02/pmindex.dbf
/export/home/oracle/u02/test.dbf
/export/home/oracle/u02/testindex.dbf
/export/home/oracle/u02/misc.dbf
/export/home/oracle/u02/miscindex.dbf
/export/home/oracle/u02/temp.dbf
/export/home/oracle/u02/pm1.dbf
/export/home/oracle/u02/pmindex1.dbf
19 rows selected.
 


8.2.6 Checking Database Allocation Space

	$ SVRMGR> select file_name,bytes/(1024*1024) from dba_data_files;
FILE_NAME
 BYTES/(102
--------------------------------------------------------------------------------

 ----------

/export/home/oracle/u02/oradata/omc/system01.dbf
        350

/export/home/oracle/u02/oradata/omc/tools01.dbf
          8

/export/home/oracle/u02/oradata/omc/rbs01.dbf
        516

/export/home/oracle/u02/oradata/omc/temp01.dbf
        100

/export/home/oracle/u02/oradata/omc/users01.dbf
        104

/export/home/oracle/u02/oradata/omc/indx01.dbf
         54

/export/home/oracle/u02/cm.dbf
        600

/export/home/oracle/u02/cmindex.dbf
         60

/export/home/oracle/u02/fm.dbf
       2048

/export/home/oracle/u02/fmindex.dbf
        500

/export/home/oracle/u02/pm.dbf
       8192

/export/home/oracle/u02/pmindex.dbf
       1024

/export/home/oracle/u02/test.dbf
        500

/export/home/oracle/u02/testindex.dbf
         50

/export/home/oracle/u02/misc.dbf
       1024

/export/home/oracle/u02/miscindex.dbf
        300

/export/home/oracle/u02/temp.dbf
       1024

/export/home/oracle/u02/pm1.dbf
       8192

/export/home/oracle/u02/pmindex1.dbf
       1024

19 rows selected.
 


8.2.7 Checking the Database Version

omc is the database name. If the database is local, you can omit it. 

	SVRMGR> select * from omc.r_dbver;
DBVER
------------------------------

Build 75c - 2.51.01e
1 row selected.


8.2.8 Checking the Partition Table

	SVRMGR> select table_name,partition_name from user_tab_partitions;
 


8.2.9 Checking the Alarm Number in the Alarm Library

	SVRMGR> select count(alarmid) from falarminfo;

COUNT(ALAR
----------

   1539184

1 row selected.
SVRMGR> select count(alarmid) from falarminfobak;
COUNT(ALAR
----------

         0

1 row selected.
 


8.2.10 Backing up Background ZDB Files

1.
Generate all BSC ZDB files by conversion

(zdbsvr –bscid = (BSC serial number) 

2.
Backup file 

	bash-2.03$ zdbsvr -bscid=16
bash-2.03$ pwd

/export/home/omc/dat

bash-2.03$ ls

ZDB              cmdinfo.dat      fmmgrold.dat     opcode.dat
actinfomap.dat   comdisp.dat      id2names.dat     serialcmd.dat
actreplymap.dat  english          mmiact.dat       sm.crf
attrmap.dat      errmap.dat       moattr.dat       timer.dat
bccfg.dat        evtinfomap.dat   mocode.dat
bccode.dat       evtreplymap.dat  mprstinf.dat
cmdclass.dat     fmmgr.dat        objclass.dat
 

bash-2.03$ tar -cvf zdbsvr0814.tar ZDB
 


8.2.11 Backing up the Background Configuration Library

1.
Log in as an OMC user

2.
Edit the file to be exported

3.
Export data

	bash-2.03$ vi exparam.dat
FILE=yidong040731.dmp
ROWS=y
LOG=bs1009.log
DIRECT=n
CONSTRAINTS=n
TABLES=(PMEASUREJOB,\
        PMEASUREOBJECT,\
        POBSERVEJOB,\
        PSYNCMO,\
        R_485,\
        R_ATRUNK,\
        R_ATSCOM,\
        R_BCH,\
        R_BOARD,\
        R_BOARDLIB,\
        R_BPCM,\
        R_BSCEQUIPMENT,\
        R_BSCOM_LAPD,\
        R_BSCOM_LAPDBAK,\
        R_BSCOM_MPMP,\
        R_BTRUNK,\
        R_CBOARD,\
"exparam.dat" 104 rows, 2023 bytes
bash-2.03$ ls

b20930.dmp                            fmexp
b20930.log                            fmexparam.dat
bs031209.dmp                          imparam.dat
bs1009.log                            pmexp
cmexp                                 pmexparam.dat
cmexp.bat                             readme.txt
cmimp                                 yidong040731.dmp
cmimp.bat                             For versions 4, use .txt files

exparam.dat                           Description to the export and import of logical backup configuration data

bash-2.03$ cmexp omc/omc
 

Export: Release 8.1.7.0.0 - Production on Sat Aug 14 13:40:50 2004
 

(c) Copyright 2000 Oracle Corporation.  All rights reserved.

 

 

Connected to: Oracle8i Enterprise Edition Release 8.1.7.0.0 - Production

With the Partitioning option

JServer Release 8.1.7.0.0 - Production

Export done in WE8ISO8859P1 character set and WE8ISO8859P1 NCHAR character set
Note: constraints on tables will not be exported
 

About to export specified tables via Conventional Path ...
. . exporting table                    PMEASUREJOB         11 rows exported
. . exporting table                 PMEASUREOBJECT        377 rows exported
. . exporting table                    POBSERVEJOB         26 rows exported
. . exporting table                        PSYNCMO          4 rows exported
. . exporting table                          R_485        271 rows exported
. . exporting table                       R_ATRUNK       4898 rows exported
. . exporting table                       R_ATSCOM       4898 rows exported
. . exporting table                          R_BCH        158 rows exported
. . exporting table                        R_BOARD        429 rows exported
. . exporting table                     R_BOARDLIB          0 rows exported
. . exporting table                         R_BPCM        241 rows exported
. . exporting table                 R_BSCEQUIPMENT          4 rows exported
. . exporting table                   R_BSCOM_LAPD        929 rows exported
. . exporting table                R_BSCOM_LAPDBAK        929 rows exported
. . exporting table                   R_BSCOM_MPMP        128 rows exported
. . exporting table                       R_BTRUNK       7006 rows exported
. . exporting table                       R_CBOARD        124 rows exported
. . exporting table                      R_COMMLIB          0 rows exported
. . exporting table                     R_CSLOTLIB          0 rows exported
. . exporting table                       T_SWCODE         44 rows exported
. . exporting table                       R_DPSPEC          0 rows exported
. . exporting table                          R_DSP        272 rows exported
. . exporting table                       R_DSPLIB          0 rows exported
. . exporting table                        R_FSCOM        110 rows exported
. . exporting table                           R_HW        354 rows exported
. . exporting table                         R_LAPD       1094 rows exported
. . exporting table                       R_MODULE         12 rows exported
. . exporting table                        R_MPORT         16 rows exported
. . exporting table                          R_MSC          4 rows exported
. . exporting table                        R_MUNIT         57 rows exported
. . exporting table                     R_MUNITLIB          0 rows exported
. . exporting table                       R_N7LINK         32 rows exported
. . exporting table                        R_N7PCM        158 rows exported
. . exporting table                      R_N7ROUTE          4 rows exported
. . exporting table                        R_N7SSN         28 rows exported
. . exporting table                        R_NSCOM        110 rows exported
. . exporting table                     R_PC2MLINK          0 rows exported
. . exporting table                          R_PCM        446 rows exported
. . exporting table                         R_PECM          0 rows exported
. . exporting table                        R_GEOSU         46 rows exported
. . exporting table                       R_PPSPEC          0 rows exported
. . exporting table                         R_RACK          9 rows exported
. . exporting table                      R_RACKLIB          0 rows exported
. . exporting table                       R_SCCPTM          4 rows exported
. . exporting table                        R_SHELF         50 rows exported
. . exporting table                     R_SHELFLIB          0 rows exported
. . exporting table                        R_SWLIB        176 rows exported
. . exporting table                       R_TCPOOL       4926 rows exported
. . exporting table                       R_TGROUP          0 rows exported
. . exporting table                        R_TSCOM        530 rows exported
. . exporting table                         R_UNIT        322 rows exported
. . exporting table                      R_UNITLIB          0 rows exported
. . exporting table                     R_ZTEACELL       5611 rows exported
. . exporting table          R_ZTEACELLRESELECTION       6131 rows exported
. . exporting table       R_ZTEBASEBANDTRANSCEIVER        845 rows exported
. . exporting table                       R_ZTEBSC          4 rows exported
. . exporting table                       R_ZTEBTS        523 rows exported
. . exporting table                   R_ZTECHANNEL       6760 rows exported
. . exporting table                     R_ZTEECELL       1243 rows exported
. . exporting table                       R_ZTEFHS          0 rows exported
. . exporting table                       R_ZTEHOC        523 rows exported
. . exporting table          R_ZTEINTERFERENCECELL          0 rows exported
. . exporting table                  R_ZTELAPDLINK       1094 rows exported
. . exporting table                R_ZTEPCMCIRCUIT        241 rows exported
. . exporting table                       R_ZTEPOC        523 rows exported
. . exporting table              R_ZTERADIOCARRIER        845 rows exported
. . exporting table               R_ZTESITEMANAGER        249 rows exported
. . exporting table                       T_BIECOM       7236 rows exported
. . exporting table                   T_BIEDROPPCM          8 rows exported
. . exporting table                       T_BIEPCM        481 rows exported
. . exporting table                        T_BOARD       7286 rows exported
. . exporting table                     T_BOARDLIB          0 rows exported
. . exporting table                      T_DROPCOM        360 rows exported
. . exporting table                        T_PANEL       5377 rows exported
. . exporting table                     T_PANELLIB          0 rows exported
. . exporting table                         T_RACK        257 rows exported
. . exporting table                      T_RACKLIB          0 rows exported
. . exporting table                        T_SHELF        835 rows exported
. . exporting table                     T_SHELFLIB          0 rows exported
. . exporting table                         T_SITE        249 rows exported
. . exporting table                           T_SW        185 rows exported
. . exporting table                       T_TRXMUL       1652 rows exported
. . exporting table                 R_TRANSCHANNEL        270 rows exported
. . exporting table                        R_DBVER          1 rows exported
. . exporting table                         MOINFO      74149 rows exported
. . exporting table                        PQOSJOB          4 rows exported
. . exporting table                           FENV         12 rows exported
. . exporting table                       R_GIUCOM         32 rows exported
. . exporting table                          R_AUC          4 rows exported
. . exporting table                          R_BRP         25 rows exported
. . exporting table                          R_FRP          8 rows exported
. . exporting table                         R_NSEI          4 rows exported
. . exporting table                       R_GTRUNK       2000 rows exported
. . exporting table                         R_BRCH          4 rows exported
. . exporting table                         R_NSVC          8 rows exported
. . exporting table                        R_CBCOP          0 rows exported
. . exporting table                          R_X25          0 rows exported
. . exporting table              FNODETEMPLATEINFO          0 rows exported
. . exporting table           FSETNODETEMPLATEINFO          0 rows exported
Export terminated successfully without warnings.
 


8.3 Common Processes During the Upgrading

8.3.1 Confirming a Complete OMC Procedure Exit 

	bash-2.03$ ps -uomc

   PID TTY      TIME CMD
   338 ?        0:08 Xsun
   474 ?        0:00 dtfile
   361 ?        0:00 Xsession
   369 ?        0:00 fbconsol
   373 ?        0:00 speckeys
   393 ?        0:00 htt_serv
   389 ?        0:00 htt
   394 ?        0:00 htt_prop
   444 ?        0:01 dtfile
   412 pts/3    0:00 sdt_shel
   414 pts/3    0:00 sh
   415 ?        0:00 dsdm
   428 pts/3    0:00 ttsessio
   432 ?        0:02 dtwm
   447 ?        0:01 sdtperfm
   449 ?        0:00 sdtvolch
  3467 pts/4    0:00 bash
   472 ?        0:00 cat
  3462 pts/4    0:00 sh
 


8.3.2 Modifying the Server Time

For example: Change the time to 18:10 

	bash-2.03$ su
Password:
# date 1810
Sat. August 14, 2004 18:10:00 CST 

 


8.3.3 Changing the Background Print Level

Change tracelev in the syscfg.ini. Generally it is 100. 
	[SYSCFG]

Trace       = 2
TracePrint  = 0

TracePath   = /export/home/omc/tmp/log

# Definition of TraceLev:
# 5     : Base_debug
# 20    : Application_debug
# 50    : Base_test
# 80    : Application_test
# 100   : Error
# 120   : Fatal_error&Flag(default)
# The less TraceLev's value is, the more detailed trace contents are output
# The recommend value for running environment is 100
TraceLev    = 5


8.3.4 Generating Background ZDB Files

1.
Generate all BSC ZDB files by conversion

(zdbsvr –bscid = (BSC serial number) 

2.
Backup file

	bash-2.03$ zdbsvr -bscid=16
bash-2.03$ pwd

/export/home/omc/dat

bash-2.03$ ls

ZDB              cmdinfo.dat      fmmgrold.dat     opcode.dat
actinfomap.dat   comdisp.dat      id2names.dat     serialcmd.dat
actreplymap.dat  english          mmiact.dat       sm.crf
attrmap.dat      errmap.dat       moattr.dat       timer.dat
bccfg.dat        evtinfomap.dat   mocode.dat
bccode.dat       evtreplymap.dat  mprstinf.dat
cmdclass.dat     fmmgr.dat        objclass.dat
Note: After the conversion, copy the backup r_option.zdb to the corresponding BSC and module. 


8.3.5 Copying A New ZDB File to the MP

For example: Copy the ZDB file to the BSC15 central module

	bash-2.03$ pwd

ftp>connect 15.1.3
MP 15.1.3 connected
ftp>cd data/work
ftp>prompt
Prompt is off.
ftp>mdelete *
ftp>ls
No files
ftp>lcd
Local directory now /export/home/omc/dat/ZDB/BSC15/SCM1/.
ftp>mput *


8.3.6 Renaming an MP

	For example: v25201e is a new version for the MP. 

bash-2.03$ omcftp

ftp>connect 15.1.3
MP 15.1.3 connected
ftp>cd version
Remote directory now /version/.
ftp>ls
F       3330074 zxgbsc.bak      2001/12/4 21:34:22
F       3336599 v20004e 2002/1/29 12:23:6
D       0       puc     2004/6/11 22:32:40
F       7       startup.ini     2001/12/22 19:34:38
D       0       bosn    2003/9/23 23:25:46
D       0       gpp     2003/9/23 23:25:48
D       0       drt     2003/9/23 23:25:50
D       0       edrt    2003/9/23 23:25:50
D       0       efren   2003/9/23 23:25:50
D       0       omu     2003/9/23 23:25:52
D       0       fuc     2003/9/23 23:25:52
D       0       chp     2003/9/23 23:25:52
F       4431676 zxgbsc  2004/3/12 19:55:14
F       3553689 zxgbsc~1        2002/11/20 11:17:2
D       0       brp     2004/6/11 22:35:36
D       0       frp     2004/6/11 22:40:10
D       0       gipp    2004/6/11 22:43:24
D       0       mccp    2004/6/11 22:45:52
F       4542769 v25201e 2004/8/14 0:32:42
All time elapsed 0s.
Success num:19, fail num:0.
ftp>rename zxgbsc v251
Rename Remote file from /version/zxgbsc to  /version/v251 success.
ftp>rename v25201e zxgbsc
Rename Remote file from /version/v25201e to  /version/zxgbsc success.


8.4 Common Processes For Upgrading Resumption

8.4.1 Resumption of Configured Background Backup Data

8.4.1.1 Exiting the OMCR Procedure

bash-2.03$ omckill -kill 1 (shut off the OMCR service)

bash-2.03$ ps –uomc (check if all OMCR processes are stopped)

8.4.1.2 Importing the Backup dmp on the Background

To resume the configuration data on the background to a time point, perform the following procedures:  

1) Log in as an OMC user

Delete the unused configuration data with delexpalltables.sql under $OMCHOME/tools/Sql_script/. Execute the script in SQLPLUS as follows: 

	sqlplus>@/export/home/omc/tools/Sql_script/delexptables.sql;  


2) Set script cmimp for database table import. The script reads imparam.dat. This file is editable, therefore, you can specify the dmp for import. 

It contains the username and password for database connection. The system will produce a cmimp.log in the current directory. 

The following is an  imparam.dat file: 

	FULL=y
FILE=/export/home/omc/omcbak/cm0920.dmp

INDEXES=y
DESTROY=n
IGNORE=y
ROWS=y
SHOW=n
LOG=cmimp.log


In the file, FILE=/export/home/omc/omcbak/cm0920.dmp indicates the backup file for the resumption. 

3) cmimp  omc/omc  (username and password for sqlplus)

4) When the configuration data is resumed, use altermoinfo.sql to adjust the moinfo-related database sequence with the following command: 

	sqlplus>@/export/home/omc/tools/Sql_script/altermoinfoseq.sql;


After an import, check the consistency between the version of database and the configuration file. 

	select * from r_dbver
DBVER
---------------------

integ07c-709
 

	Examine dbcfg.ini

The following section is to set database connection configuration. 

[DATABASE]

DBMSTYPE        = ORACLE

DBINSTANCE      = OMC

DIFVERSION      = V1.0

DBVERSION       =integ07c-709
USERNAME        = omc

PASSWORD        = omc


8.4.1.3 Restarting OMCR

bash-2.03$ omckill -kill 1 (shut off the OMCR service)

bash-2.03$ ps –uomc (check if all OMCR prodedures exit)

bash-2.03$ omcstart  (run after all procedures exit)

8.4.1.4 Generating ZDB Files

Log in as an OMC user

bash-2.03$ zdbsvr -bscid=1 (key in the BSCID number) 

8.4.1.5 Transmitting the ZDB File into an MP and Restart the MP

1. Unplug SMEM memory sharing board

2. Delete the ZDB file in the slave MP of the central peripheral module

3. Transmit the ZDB file of the central peripheral module to the central and peripheral MPs through OMCFTP

bash-2.03$ cd 

bash-2.03$ cd dat/ZDB/BSC1/ (go to the directory where the ZDB file is located)

bash-2.03$ cd SCM1 (Transmit the ZDB file of the central module MP)

bash-2.03$ omcftp

 

ftp>connect 1.1.3 (Connect the slave MP of the central module)

ftp>cd data\work (go to the directory where the ZDB file is located in the MP)

ftp>dir (View files) 

ftp>prompt (Disable the prompt)

ftp>mdelete *(delete the original ZDB file)

ftp>dir (check whether the file is deleted)

ftp>mput * (transmit the ZDB file in directory SCM1 to data\work of the MP

ftp>dir (check the accuracy)

ftp>bye (exit omcftp)

 

 

bash-2.03$ pwd (check the current directory on the server)

/export/home/omc

bash-2.03$ cd (go the home directory of OMCR: /export/home/omc)

bash-2.03$ cd dat/ZDB/BSC1/RRM2 (go to the directory where the ZDB file of the peripheral module is located)

 

ftp>connect 1.2.3 (Connect the slave MP of the peripheral module)

ftp>cd data\work (go to the directory where the ZDB file is located in the MP)

ftp>dir (View files) 

ftp>prompt (Disable the prompt)

ftp>mdelete *(delete the original ZDB file)

ftp>dir (check whether the file is deleted)

ftp>mput * (transmit the ZDB file in directory SCM1 to data\work of the MP

ftp>dir (check the accuracy)

ftp>bye (exit omcftp)

4. Restart all slave MPs

5. Shut off the master MPsSwitch the slave MP to a master one

Observe the communications

6. If the communications are normal, plug in the memory sharing board and perform a master and slave switchover

7. Observe for five minutes for consistency between the master and slave MPs

8.5 Other Database Operations for the Upgrading

8.5.1 History Data Deletion

8.5.1.1 Delete All History Data 

1.
Run the script for deletion

2.
Adjust the index space 

	connect omc/omc;

truncate table pbasicm;
truncate table pm_mid_table;
truncate table pgprsbasicm;
truncate table pm_mid_gtable;
truncate table falarminfo;
connect internal;

alter tablespace pm_space coalesce;
alter tablespace pmindex_space coalesce;
alter tablespace fm_space coalesce;
alter tablespace fmindex_space coalesce;


[image: image208.wmf]truncate.sql


8.5.1.2 Deleting the History Data by Month

Delete the basic performance data

	alter table pbasicm truncate partition month1;
alter table pbasicm truncate partition month2;
alter table pbasicm truncate partition month3;
alter table pbasicm truncate partition month4;
alter table pbasicm truncate partition month5;
alter table pbasicm truncate partition month6;
alter table pbasicm truncate partition month7;
alter table pbasicm truncate partition month8;
alter table pbasicm truncate partition month9;
alter table pbasicm truncate partition month10;
alter table pbasicm truncate partition month11;
alter table pbasicm truncate partition month12;

	[image: image209.wmf]pbasicm_truc.sql




Delete basic GPRS performance data 

	alter table pgprsbasicm truncate partition month1;
alter table pgprsbasicm truncate partition month2;
alter table pgprsbasicm truncate partition month3;
alter table pgprsbasicm truncate partition month4;
alter table pgprsbasicm truncate partition month5;
alter table pgprsbasicm truncate partition month6;
alter table pgprsbasicm truncate partition month7;
alter table pgprsbasicm truncate partition month8;
alter table pgprsbasicm truncate partition month9;
alter table pgprsbasicm truncate partition month10;
alter table pgprsbasicm truncate partition month11;
alter table pgprsbasicm truncate partition month12;

	[image: image210.wmf]pgprsbasicm_truc.

sql




8.5.2 Moving Database Files

[image: image211.emf]Note

！

Do not do this if you are not familiar with the system. 

1.
Search the file location and write the script

2.
Move the file 

3.
Rename the database file

	Bash-2.03$ chmod 777 move_files.sh

bash-2.03$ su - oracle
Password:
Sun Microsystems Inc.   SunOS 5.8       Generic February 2000
$

$

$ pwd
/export/home/oracle

$ cd ../omc/252*
$ ls
alter_files.sql            orasql.bigupgrade.76a.tar
conf146                    solaris8_patchdes
initomc.ora                sql.76a.tar
move_files.sh              truncate.sql
omcr20.76a.tar
$ ./move_files.sh
 

	$ sqlplus
 

SQL*Plus: Release 8.1.7.0.0 - Production on Sat Aug 14 15:45:03 2004
 

(c) Copyright 2000 Oracle Corporation.  All rights reserved.

 

Enter user-name: internal/oracle
 

Connected to:
Oracle8i Enterprise Edition Release 8.1.7.0.0 - Production

With the Partitioning option

JServer Release 8.1.7.0.0 - Production

 

SQL> @alter_files.sql;
 

Database altered.

Database altered.

Database altered.

Database altered.

Database altered.

 

SQL> alter database open;
 

Database altered.
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8.6 Boot Chip Burning

8.6.1 Overview

Here we introduce the burning of Boot for PP, GPRSPP and communication boards. 

Boot details of all boards: 

Boards with 386 CPUs    (use the AM29F010 chip of AMD)

SMB

The sub-multiplexing board of BTS

SMT1 and SMT2
The sub-multiplexing board of TC

DRT 

Dual-Rate Transcoder

DTI


Digital trunk 

ECOM       Enhanced COMM, consisting of MPPP, MPMP, LAPD, and MTP2

Boards with 860 CPUs    (use the 39VF040 chip of SST)

BOSN

Digital switching network

GPP


Common PP, consisting of BIPP, FSPP, NSPP, TCPP and AIPP

EDRT       Enhanced dual-rate transcoder

ECOM       Enhanced COMM, consisting of MPPP, MPMP, LAPD, and MTP2

Boards with 8031 CPUs

(use the W78E54 chip of WINBOND) 

TIC


Digital trunk interface 

COMI

Interface card of the communication board

Boards with 850 CPUs
(use the 39VF040 chip of SST) 

ECOM       Enhanced COMM, consisting of MPPP, MPMP, LAPD, and MTP2

Boards with 852 CPUs
(use the 39VF040 chip of SST) 

EDRT       Enhanced dual-rate transcoder

8.6.2 Burning Environment

Presently the board software uses the ALL07 burner. The BSC uses Eprom or EEProm of the following models: AM29F0010, AM27C512 (with windows), AM27C010 and other compatible chips.  ALL07 hardware installation

Shut off the computer and the ALL07 power supply, connect the ALL07 to the serial port of the computer (25-pin), and turn on the computer and the ALL07. 

ALL07 software installation

There are three directories Disk1, Disk2, and Disk3 in the installation directory of ALL07. Copy all files in the three directories to a local directory, such as C:\all07\. 

ALL07 port setting 

Run Access.exe in the local directory in DOS or DOS Prompt of Win95,Win98. Select the ALL07 port in submenu I/O base Addr. under menu Setup until you see “Programmer exist”. 

8.6.3 Boot Chip Burning

The following lists the Boot burning for all BSCs, including the burning file name, burning format, file start address, device start address and Boot reference model. The size of the Boot depends on the model of the chip. Some burner also requires the end address of the burning file. This address is not a constant, provided it meets Burning file end address–Burning file start address>Burning file length. 

8.6.3.1 LAPD

The LAPD has three models: COMM386, ECOM860 and ECOM850. They are described as follows: 
COMM386: 

	Burning file name
	*.bin    (such as: lapd02510006.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000  (only key in 10000 on the burner)

	Boot reference model
	AM29F010


ECOM860: 

	Burning file name
	*.s19    (such as lapd02520003.s19)

	Burning format
	Motorola S

	File start address 
	0x50000  (only key in 50000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


ECOM850: (There is B06200A409020602 on the upper left corner. This version is not in use, and you will not run into it on site). 
	Burning file name
	*.s19    (such as lapd02520003.s19)

	Burning format
	Motorola S

	File start address 
	0x50000  (only key in 50000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.2 MPPP

The MPPP has three models: COMM386, ECOM860 and ECOM850. They are described as follows: 
COMM386: 

	Burning file name
	*.bin   (such as mppp02510002.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000  (only key in 10000 on the burner)

	Boot reference model
	AM29F010


ECOM860: 

	Burning file name
	*.s19   (such as mppp02520003.s19)

	Burning format
	Motorola S

	File start address 
	0x50000  (only key in 50000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


ECOM850: (There is B06200A409020602 printed on the upper left corner. This version is not in use, and you will not run into it on site). 
	Burning file name
	*.s19   (such as mppp02520003.s19)

	Burning format
	Motorola S

	File start address 
	0x50000  (only key in 50000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.3 MPMP

The MPMP is of three models: COMM386,ECOM860 and ECOM850. The burning file of MPMP is the same as that of MPPP. Refer to Section MPPP.
8.6.3.4 MTP2

The MTP2 has three models: COMM386, ECOM860 and ECOM850. They are described as follows: 
COMM386: 

	Burning file name
	*.bin    (such as mtp202000005.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	AM29F010


ECOM860: 

	Burning file name
	*.s19   (such as mtp202520003.s19)

	Burning format
	Motorola S

	File start address 
	0xFFF00000  (only key in FFF00000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


ECOM850: (There is B06200A409020602 on the upper left corner. This version is not in use, and you will not run into it on site). 
	Burning file name
	*.s19   (such as mtp202520003.s19)

	Burning format
	Motorola S

	File start address 
	0xFFF00000  (only key in FFF00000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.5 MTP2_2M

The MTP2_2M has two models: ECOM860 and ECOM850. They are described as follows: 
ECOM860: 

	Burning file name
	*.s19    (such as mtp2m02520003.s19)

	Burning format
	Motorola S

	File start address 
	0xFFF00000  (only key in FFF00000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


ECOM850: (There is B06200A409020602 on the upper left corner. This version is not in use, and you will not run into it on site). 
	Burning file name
	*.s19    (such as mtp2m02520003.s19)

	Burning format
	Motorola S

	File start address 
	0xFFF00000  (only key in FFF00000 on the burner)

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.6 BRP

	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.7 FRP

	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.8 GIPP

	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.9 PUC

The PUC is of two models. One of them has ceased production and is not in use. All delivered PUCs use gprsppnver\puc as the burning file. 
	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.10 PCOM

	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.11 BOSN

	Burning file name
	*boot.bin  (such as 0252010fboot.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.12 COMI

	Burning file name
	comi.hex

	Burning format
	Hex

	File start address 
	0

	Device start address 
	0

	Boot reference model
	W78E54


8.6.3.13 DRT

The DRT is of two models: 386 and 860. They are described as follows: 
386:

	Burning file name
	*boot386.bin  (such as 0252010fboot386.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000

	Boot reference model
	AM29F010


860:

	Burning file name
	*boot860.bin  (such as 0252010fboot386.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.14 DTI

	Burning file name
	*boot.bin  (such as 0250000eboot.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000

	Boot reference model
	AM29F010


8.6.3.15 EDRT

The EDRT is of three models: 386, 852 and 860. They are described as follows: 
386:

	Burning file name
	*boot386.bin  (such as 0252010fboot386.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000  (only key in 10000 on the burner)

	Boot reference model
	AM29F010


852: The hardware is of two versions, with 062EDRT_030501 or 062EDRT_030502 printed on the upper left corner. 
	Burning file name
	*boot852.bin  (such a s 0252010fboot852.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


860: The board has A06200A402021000 printed on the left lower corner. 
	Burning file name
	*boot860.bin  (such as 0252010fboot860.bin)

	Burning format
	bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.16 GPP

	Burning file name
	*.bin  (such as 0252010fboot.bin)

	Burning format
	bin

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


8.6.3.17 SMB

	Burning file name
	*.bin  (such as 0250000eboot.bin)

	Burning format
	bin

	File start address 
	0

	Device start address 
	0x10000

	Boot reference model
	AM29F010


8.6.3.18 SMT1

	Burning file name
	*.bin  (such as 0250000eboot.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000

	Boot reference model
	AM29F010


 

8.6.3.19 SMT2

	Burning file name
	*.bin  (such as 0250000eboot.bin)

	Burning format
	Bin

	File start address 
	0

	Device start address 
	0x10000

	Boot reference model
	AM29F010


8.6.3.20 TIC

TIC is of two models: TIC and ETIC. They are described as follows: 
TIC: The hardware is of two versions, with TIC000905 or TIC000304 printed on the upper left corner of the board. 
	Burning file name
	Tic.hex

	Burning format
	Hex

	File start address 
	0

	Device start address 
	0

	Boot reference model
	W78E54


ETIC: The board has 062TIC_031100 printed on the upper left corner. 
	Burning file name
	etic.hex

	Burning format
	Hex

	File start address 
	0

	Device start address 
	0

	Boot reference model
	 


8.6.3.21 T150CMM

	Burning file name
	rom.0

	Burning format
	Motorola S

	File start address 
	0

	Device start address 
	0

	Boot reference model
	SST39VF040


9 Software Tools and Instruments

9.1 Cuteftp 

1. As a FTP access tool, Cuteftp provides transmit reliability with almost no packet loss. Install the software, click the application to pop up an interface as shown in Fig. 14. Set a new site and name it in your way, such as omc. Key in the server’s IP address in [FTP Host Address], such as 192.168.1.130. Enter the username and password in [FTP Site User Name] and [FTP Site Password] for login. Select Normal for [Login Type] and click <Connect> for access to the server. Select [File ( Site Manager] to pop up the following interface to set the new site during your next startup. 
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Fig. 14  

9.2 ZDBview

1. ZDBview is a tool to view foreground ZDB files. It can read the data from a ZDB file and compare it with that of the background, thus determining the consistency. Click the application of ZDBview to pop up an interface as shown in Fig. 16. 
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Fig. 16 

2. Select [File ( Open] in the menu in Fig. 16 to pop up an interface as shown in Fig. 17. 

[image: image216.jpg]R

_KTSCON
_BOKED

Bron

TEW: AR
THABD: [0 6 r)

[T

B





Fig. 17 

3. Select the directory of ZDB files in Fig. 17, choose a ZDB file, such as R_ATRUNK to pop up an interface as shown in Fig. 18. 
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Fig. 18 

4. To open a ZDB file later, double-click the ZDB file directly. The system will open it with ZDBview. 
9.3 ZDBchk

Based on the foreground ZDB of ZXG10-BSC2.0, ZDBchk is to check the physical connections and radio parameters. 

Operation procedures:

1. Get the foreground ZDB files for the central module and radio modules. The central module is numbered 1, 
and the radio modules are numbered 2 to 9. Save the ZDB files of different modules to different path (Generally \scm1, \rrm2, \rrm3…). 

2. Create directory \data\work on the logical driver (such as d:) of the program to form a work directory (d:\data\work in this case). 

3. Copy the data of the central module (generally in \scm) to \data\work. 
Run the program in DOS with the following format: 

zdbchk 

The program will print all errors in DOS. 

You can also 

use zdbchk > xxx1 to output the errors to a file for a later check. 

4. After checking the central module data, you can check the radio module data. The check needs the central module data. Therefore, do not delete the ZDB file in \data\work. Copy the data of a radio module to 
\data\work and overwrite the same files (as both the central module and the radio module has some files in common). 

5. Now you can check the data of this radio module. For example, if the radio module is numbered 2, run zdbchk e 2 in DOS. 

In the command, e means to check the data of the central module and the radio module together, and 2 is the module number. 

You can also use 

zdbchk > xxx1 to output the errors to a file for a later check. 

6. Continue to check the data of other radio modules with Step 5. 

9.4 Others

Winzip and WinRAR are common de-compression tools. They need to be installed on the client. Microsoft Office are frequently used document processing tools, especially the form associated Excel. You shall at lease install Word and Excel. Here we make no description to the installation and operation due to their common use.  

9.5 K1297 Signaling Meters

9.6 CMD57 

CMD57 is a digital radio communication tester, produced by ROHDE&SCHWARZ of Germany. It can be used to test the power/time envelope, frequency phase deviations, modulated frequency spectrum, bit error rate, static power control in the acceptance test. It can also produce a satisfactory test result diagram. 

To test these items with CMD57, follow three steps: Connect the lines, set the software and measure. It can be also used in the modular asynchronization test, but synchronous tests of the integrated equipment are often implemented in the deployment and acceptance tests. The following introduces the operation flow in the acceptance test. 

1. Connect the lines

1) Connect the power cable

The input power for the power socket of CMD57 requires AC 90V~132V, or AC 180V~265V/47~440HZ. The tester can detect the AC power and automatically adapt to the input power. In the middle of the power switch and the power socket is an installation hole for the fuse. The power socket shall be placed where it is convenient to plug and unplug. 

2) Connect the ABIS port

CMD57 can simulate BSC for BTS test when you are to test the frequency phase deviations, BER, power time envelop, modulated frequency spectrum, and static power control. Connect the IN and OUTA end of the ABIS port at the BTS top to the OUT and IN end of the ABIS port on CMD57 with 2M cables. At the BTS top use a triaxial connector to connect to the BSC. To test the BS receiving sensibility, make a self-loop on the BS with CMD57 transmitting the bit codes.

3. Connect for the reference clock signals: Lead out a channel of 13MHZ clock signals from the CKD board on the BTS to the REF CLK IN or REF OUT 2 at the back of CMD57 (note the marked frequency range). 
4. Connect for the RF signals: The connection for RF signals varies with test requirements. Generally, connect the RF IN/RF OUT port in the front panel to the BTS antenna plug. If high precision is required, use the combination of RF IN2 to improve the accuracy. Four combined connections are available according to the port setting. You can choose as required, and set in the configuration menu after powering on the tester. Note that the power range of the RF port shall meet the requirement. The input frequency for the test can reach 2.2GHZ/-37~13dBm. You can use attenuators in accordance with the power of different power test objects, and isolate the DC feed when connecting the tester to a divider. Set in the configuration menu before connecting the RF end to the TRU board. 

2. Set the software

An accurate measure depends on a correct software setting. You can operate the software menu on CMD57 through softkeys and hardkeys. The LCD monitor displays the operation menus on the right and the left. To operate the menu, press the corresponding softkey. The middle part displays the result and diagram. The hardkeys are functional keys for hard copy, storage, reset, brightness adjustment and execution termination. To set the software, press hardkey Config under the current test item or set before the test.  The following describes how to set the software before the test. Operate the same when setting under the test item. 

1) Network configuration: 

Turn on the power switch at the back of the tester. The STBY indicator on the lower right front panel will be on, and the internal oscillator is powered on. Make sure no absorbable fragments on the back or side fans. Press the start button and the screen displays. Choose in the main menu the tested module or the network type of the BS between GSM900 and GSM1800. 

2) Config

A: Select [Configuration Menu ( Ext.ATT] to set the RF signal connection. Choose Normal for Selectivity. SEPARATE in the Network Config means to measure GSM900 and GSM1800 with different connection configurations; while Combined means to measure GSM900 and GSM1800 with the configuration. For example, if the RF signals use the bi-directional input/output port, set RF IN 1/RF OUT 1 to Combined. If an external attenuator is adopted, set accordingly for RF IN/OUT EXT.ATT (EXTERNAL ATTENUATION). 

B: Select the [SYNC] submenu to check and set the clock input in REF OUT2. As the frequency phase measurement depends on the synchronization of the reference signals, choose the output clock accordingly for the external reference signals. Press Enter to confirm. 

C: Select the [ABIS Interface] submenu. High input impedance can reduce the impact to the BS. You can match 75, 100 or 120 ohm for Low impedance. To test the BER, set ABIS SLOT for the ABIS time slot of the TCH service channel. ABIS SUBSLOT is to set the sub time slot of the service channel. Only ABIS IN is used for the operation in MONITOR of MODE. The service channel of the selected ABIS time slot/sub time slot is used to test the BER. SIMULATOR means that the ABIS IN and the ABIS OUT ports function for full control to the BTS. Generally, MONITOR is chosen. 

D: Select submenu [OTHER] to set AUTORANGING to ON. Generally you do not need to change TOL MASK. That is, GSM recommendation standards are adopted. Modification may lead to incorrect measure result. 

E: Select Submenu [BER TEST]. If the tested power is low, and the BER is high, set EARLY SYNC to ON. Set an interval in SYNC HOLDOFF to get the test result synchronously. According to the Mode setting on the ABIS port, there will be two different interface. You can set the strength of the simulated access signal in the SIMULATOR mode. 

F: Select submenu [OTHER TEST]. Key in the calling number at DIALLED NUMBER when you are to test the BER through signal simulation calls .

3. Measurement

Select [MANUAL TEST] to enter submenu [BTS TEST]. Choose the tested channel for TCH RF CHAN. Choose GSM900–43dBm or GSM1800–46dBm for the network type. CMD57 will automatically set the internal attenuation accordingly. The level is automatically matched, as well as the most appropriate test range. Choose the time slot for the service channel measurement. Select the clock synchronization reference signal in MODE. The signal can be get via the BCCH, or via the external TRIGGER. Generally, we choose the former. Press TRY TO SYNC to synchronize the BS, and the power will be indicated. A too low power will disable the synchronization. 

1) Power time envelop measurement: 

Press POWER RAMP to measure the power time envelop. The steady part shall fall within the limitation. 

2) Frequency phase deviation: 

Press PHASE&FREQ to measure the frequency phase deviation. The deviation shall not exceed the associated tolerance. 

3) Modulated frequency spectrum measurement: 

Press SPECTRUM MODE to measure the frequency spectrum, and note the adjacent frequency interference shall not exceed the tolerance. 

4) Static power control measurement: 

In the OMCR background, configure the radio resource to perform static power control to the channel transmitter, and then synchronize the configuration to the foreground. In the frequency phase deviation measurement interface, you can see the BTS output power changed. 

5) BER measurement

With option SIGNAL TEST selected in the main menu, set the MS analog transmit power. Check the accuracy of the calling number set in submenu OTHER TEST DEF, then synchronize. Hook off when the phone rings, and test the BER with the circuit connected. 

6) Receiving sensitivity measurement 

To measure the receiving sensitivity of the BTS through CMD57 analog signals, connect CMD57 to the BTS. 

Note: Do not change the options not mentioned in the CONFIG. 

























































































































bash-2.03$sqlplus sys/oracle


sql>@path1/setup.sql /path2


path1 is the absolute path of the setup.sql script. 


path2 is the absolute path of the installation script. 


Such as sql>@/export/omc/sql/pnms/setup.sql  /export/omc/sql/pnms/


 








bash-2.03$ vi /export/home/omc/tools/dbbak/exparam.dat 


FILE=bs1009.dmp


ROWS=y


LOG=bs1009.log


DIRECT=n


CONSTRAINTS=n


TABLES=(PMEASUREJOB,\


        PMEASUREOBJECT,\


        POBSERVEJOB,\


                


　　　　　　　　fNodeTemplateInfo,\


        　　　　fSetNodeTemplateInfo)


bash-2.03$ cmexp omc/omc





bash-2.03$cd $OMCHOME


bash-2.03$chmod –R +x bin


bash-2.03$chmod –R +x lib


bash-2.03$chmod –R +x omcboot





bash-2.03$ uncompress omcr20.76a.tar.Z


bash-2.03$tar –xvf omcr20.76a.tar


 





bash-2.03$ mkdir $OMCHOME/sqlnew


bash-2.03$ mkdir $OMCHOME/bigupdate


 bash-2.03$cd $OMCHOME/sqlnew


bash-2.03$ uncompress sql.76a.tar.Z


bash-2.03$tar –xvf sql.76a.tar


bash-2.03$cd $OMCHOME/bigupdate


bash-2.03$ uncompress  orasql.bigupgrade.76a.tar.Z


bash-2.03$tar –xvf  orasql.bigupgrade.76a.tar








bash-2.03$ uname –a


SunOS wgwy11 5.8 Generic_108528-29 sun4us sparc FJSV,GPUSC-M





bash-2.03$su –


 bash-2.03$passwd:


bash-2.03$updatepatches





bash-2.03$vi updatepatches


 


 





#! /usr/bin/sh


cp sol8-sparc-patches.tar.zip  /export/home/omc/solaris_tmp


 cd  /export/home/omc/solaris_tmp


unzip -o sol8-sparc-patches.tar.zip


tar -xf sol8-sparc-patches.tar


patchadd 108528-*


patchadd 110842-*


patchadd 112161-*


patchadd 109873-*


touch /reconfigure


reboot -- -r


 








#! /usr/bin/sh


cp sol8-sparc-patches.tar.zip /export/home/omc/solaris_tmp


 cd /export/home/omc/solaris_tmp


unzip -o sol8-sparc-patches.tar.zip


tar -xf sol8-sparc-patches.tar


patchadd 112396-*


patchadd 108987-*


patchadd 111111-*


patchadd 111310-*


patchadd 111293-*


patchadd 108528-*


patchadd 109147-*


patchadd 108434-*


patchadd 108435-*


patchadd 108981-*


patchadd 108989-*


patchadd 110386-*


patchadd 111023-*


patchadd 108993-*


patchadd 110842-*


patchadd 112161-*


patchadd 109873-*


touch /reconfigure


reboot -- -r





bash-2.03$vi installpatches











bash-2.03$installpatches


 





bash-2.03$df –k


bash-2.03$mkdir solaris_tmp


 





bash-2.03$ df -k





bash-2.03$ chmod +x installpatches


bash-2.03$ chmod +x updatepatches





bash-2.03$ uname –a


SunOS wgwy11 5.8 Generic_108528-29 sun4us sparc FJSV,GPUSC-M
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		用服技术通知单



		

		编号

		用服125



		题 目：

		数据库实例的参数调整指南

		适用范围

		ZXG10-OMCR(V2.0)



		(引自技术通知单通通062.512)

目前ZXG10-OMCR(V2.0)使用的数据库ORACLE和DB2，都需要根据安装机器的内存对数据库的参数做一些手工调整，以保证数据库的运行效率，具体要求如下：


1） 现场使用的数据库，必须按照文档给出的参数范围进行数据库参数的相应调整；


2） 参数调整的文档请参见附件：《数据库实例的参数调整指南.doc》


3） 参数调整完毕后必须重新启动数据库，以保证参数起效；


为提高报表制作效率，需要调整ZXG10-OMCR(V2.0)配置文件的设置，以降低数据库负荷。具体要求如下：


1） 修改服务器端conf目录下pmcfg.ini中更新小时中间表的设置。


修改该配置文件中[MIDDATAINFO]小节的PmHistSychrMaxDays = 3

以上修改表示每半点检查更新连续3天（含当天）的小时中间表，推荐设置该数值为3。如果制作报表时间还是极其缓慢，可以进一步修改该数值为2。修改完不需要重启OMCR系统。


2） 修改服务器端conf目录下croncfg.ini中定期删除性能数据的设置。


在该配置文件中查找PMTE，在该行开始的位置加入英文的#号。总共需要修改三行。


在该配置文件中查找PMTD，在该行开始的位置加入英文的#号。总共需要修改三行。


在该配置文件中查找PPTD，在该行开始的位置加入英文的#号。总共需要修改三行。


修改完毕，首先使用omcps命令，查找CRON进程的Pno，然后执行omckill –HUP Pno.10  
例如查找到CRON的Pno为21，则执行omckill –HUP 21.10  


以上修改内容，是注释掉定期删除性能数据的操作，以减轻数据库压力。


另外需要注意，如果开启了多个一般测量任务，同时性能表空间不够时，可以定期手工清空一般测量任务表的数据。
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		《数据库参数调整指南.doc》适用于以下范围：


1） oracle 8.1.7数据库


2） db2 8.1.5数据库


此外为保证报表制作效率，对现场目前版本的报表操作，需要遵循一定的操作约束。


因为多客户端同时制作报表，也会导致Oracle对同一张表更新操作的相互影响加大，极大降低效率，导致等待时间急剧上升。目前的版本不能就用户的操作进行限制，需要操作人员尽量按规定来操作。具体要求如下：


1） 每天推迟一个小时制作报表，也即10点到11点的报表，请在12：00制作。

2） 尽可能避开半点之后15分钟的时段制作报表，例如不要在12：30~45分来制作报表，建议在整点时操作。

3） 如果制作报表失败后，请不要马上再发起报表的重新制作，也不要另开一个客户端来制作。建议推迟10分钟进行


4） 如果经过以上所有的设置调整，仍然制作报表无法返回结果。可以临时性采用PMDV命令操作。


例如制作2004年4月16日的报表，则在客户端的字符终端执行PMDV:2004-04-16:2004-04-16;


然后再执行制作报表。需要格外注意的是，该命令执行后，当天执行该命令时刻以前的小时中间表数据，不会被补充更新。所以需要慎重使用。


附：＜数据库实例的参数调整指南＞
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附：


数据库实例的参数调整指南


由于现场开局运行中，OMCR数据库服务的性能不能满足需求，所以需要对数据库实例的运行参数进行调整，以便提高整个系统的运行性能。


我们的服务器使用内存主要在于以下三个方面：


1． 操作系统使用；


2． OMCR应用程序使用；


3． 数据库实例使用；


而服务器的物理内存是固定的，同时操作系统使用内存一般总是在一个固定的值左右，所以我们如果能够确定OMCR应用程序所需要的内存的话，那就可以将剩余的内存都分配到数据库实例，以便提高数据库的整个性能，从而提高OMCR数据库服务的性能。


而从《ZXG10-OMCR(V2.0) 系统配置支持说明》文档中我们可以根据OMCR系统所配置的“TRX当量”计算出整个OMCR应用软件所需要的内存，从而得出数据库实例可用内存。而OMCR应用程序和操作系统所需内存其中部分可以使用虚拟内存，所以对于OMCR应用程序：


1． 如果是“综合服务器配置”，其使用内存，我们使用系数0.3计算，即：TRX当量数×0.3MB；


2． 如果是“DB服务器独立配置”我们直接使用内存100MB。


而对于操作系统，一般其使用不会超过100MB内存，我们就以100MB计。


下面就是具体的更改步骤：


第一：计算可用内存


对于“综合服务器配置”：


数据库实例可用内存 ＝ 物理内存 -  (TRX当量数×0.3MB + 100MB)


对于“DB服务器独立配置”：


数据库实例可用内存 ＝ 物理内存 -  (100MB + 100MB)


第二：更改参数


Oracle实例


我们根据其可用内存调整主要的五个内存参数（db_block_size为8192）：


db_block_buffers：

数据缓冲区的大小；


shared_pool_size：

共享的SQL和PL/SQL语句；


sort_area_size：


数据排序的区域。


sort_area_retained_size： 获取数据时的保留区域，sort_area_size/并发查询个数。


log_buffer              日志记录缓存（应该为db_block_size的倍数）。


用户根据计算出来的可用内存，在下面的表格中从下往上找到第一个满足条件的行，然后以oracle用户登录，更改$ORACLE_BASE/admin/omc/pfile/initomc.ora文件，将上述四个参数改为行中的数据即可。（由于32位的Oracle实例最多只能使用1.7GB的内存，所以可用内存值我们最大就计算到1.7GB）


		可用内存

		db_block_buffers

		shared_pool_size

		sort_area_size

		sort_area_retained_size

		log_buffer



		>=128MB

		10000

		8000000

		8000000

		2000000

		3276800



		>=256MB

		20000

		20000000

		16000000

		4000000

		6553600



		>=400MB

		30000

		20000000

		33000000

		8000000

		13107200



		>=512MB

		40000

		33000000

		67000000

		16000000

		13107200



		>=700MB

		50000

		33000000

		100000000

		25000000

		26214400



		>=1GB

		80000

		65000000

		134000000

		33000000

		26214400



		>=1.2GB

		90000

		65000000

		200000000

		50000000

		40960000



		>=1.5GB

		120000

		65000000

		200000000

		50000000

		40960000



		>=1.7GB

		130000

		65000000

		200000000

		50000000

		40960000





注：


参数设置后，我们需要判断是否有效。以sys用户运行下面的SQL脚本，查看输出结果是否符合“[]”中的条件，如果符合说明更改有效，否则还需继续调整参数。


select decode(pool, NULL, 'log data buffers', pool) "Buffer(Pool) Name",


       sum(bytes) "Size"


from v$sgastat


group by pool;


select 1 - sum(decode(name, 'physical reads', value, 0))


            /(sum(decode(name, 'db block gets', value, 0))


              +sum(decode(name, 'consistent gets',value, 0)))


       "Data Buffer Hit Ratio[>.95]"


from v$sysstat;


select 1-sum(getmisses)/sum(gets) "Directory Hit Ratio[>.85]"


from v$rowcache;


select 1-(sum(reloads)/sum(pins)) "Procedure Hit Ratio[>.95]"


from v$librarycache;


select b.value/(b.value + a.value) "Memory Sort Ratio[>.95]"


from v$sysstat a, v$sysstat b


where a.name = 'sorts (disk)' and


      b.name = 'sorts (memory)';                         


select a.value "Redo log Retries[inc near 0]"


from v$sysstat a


where a.name ='redo buffer allocation retries';

DB2实例

DB2有些参数和可用内存有关，例如buffpage;有些参数和应用规模(小区数)有关，例如stmtheap；有些和并发数目相关，例如locklist。在安装程序中提供了部分参数的缺省值，在安装完成后，可以根据实际情况进行一些参数的调整。

		可用内存

		Buffpage



		>=128MB

		2500



		>=256MB

		5000



		>=400MB

		8000



		>=512MB

		10000



		>=700MB

		14000



		>=1GB

		21000



		>=1.2GB

		24000



		>=1.5GB

		30000



		>=1.7GB

		40000





		小区数

		Stmtheap



		150

		10240



		300

		20480



		600

		30720



		>600

		60000





		小区数

		连接数

		Locklist()



		1000

		10

		300



		1500

		10

		500



		2000

		10

		600
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