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Abstract: Interfaces and service access points defined in IEEE Std 1900.4TM are described in 
detail, enabling distributed decision making in heterogeneous wireless networks and obtaining 
context information for this decision making. 
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Notice to users 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE-SA Website at http://standards.ieee.org/index.html or 
contact the IEEE at the address listed previously. For more information about the IEEE Standards 
Association or the IEEE standards development process, visit IEEE-SA Website at 
http://standards.ieee.org/index.html. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL: 
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 
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compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 1900.4.1-2013, IEEE Standard for Interfaces and Protocols Enabling 
Distributed Decision Making for Optimized Radio Resource Usage in Heterogeneous Wireless Networks. 

Multimode reconfigurable devices are increasingly being adopted within the wireless industry. The choice 
among various supported air interfaces on a single wireless device is already a reality today, with devices 
offering, for example, second-, third-, and fourth-generation cellular radio access technologies and IEEE 
802® wireless standards. Last but not least, devices and networks with dynamic spectrum access 
capabilities that allow the use of spectrum resource simultaneously among different systems are emerging 
and will be part of the radio eco space. Furthermore, there has been an advocated need for these devices 
and networks being capable of operation in white space frequency bands to improve spectrum usage. 

This standard and its baseline, IEEE Std 1900.4TM-2009, define an overall system architecture and 
information exchange between the network and devices that will allow the devices to optimally choose 
among the available radio resources in heterogeneous wireless access networks. Whereas IEEE Std 1900.4-
2009 is limited to the architectural and functional definitions, this standard provides detailed descriptions of 
interfaces and service access points that will enable distributed decision making in heterogeneous wireless 
networks and obtaining context information for this decision making. This standard also facilitates 
innovative, cost-effective, and multi-vendor production of network-side and terminal-side components of 
an IEEE 1900.4 system and accelerates commercialization of this system to improve capacity and quality 
of service in heterogeneous wireless networks. 

The IEEE 1900 Standards Committee was established in the first quarter of 2005 jointly by the IEEE 
Communications Society and the IEEE Electromagnetic Compatibility Society. The objective of this effort 
is to develop supporting standards dealing with new technologies and techniques being developed for next-
generation radio and advanced spectrum management. On March 22, 2007, the IEEE Standards Association 
Standards Board (SASB) approved the reorganization of the IEEE 1900 effort as IEEE Standards 
Coordinating Committee 41 (IEEE SCC41) on Dynamic Spectrum Access Networks (DySPAN). The IEEE 
Communications Society and the IEEE Electromagnetic Compatibility Society were sponsoring societies 
for this effort, as they had been for the IEEE 1900 effort. On December 8, 2010, the IEEE SASB authorized 
that all activities of IEEE SCC41 be transferred to the IEEE Communication Society and that IEEE SCC41 
be disbanded. On June 8, 2012, the IEEE SASB approved the IEEE DySPAN Standards Committee (IEEE 
DySPAN-SC) as a sponsor under the IEEE Communications Society and that all the IEEE 1900.x projects 
be transferred to IEEE DySPAN-SC. The IEEE 1900.4 working group was launched in February 2007, 
originating from the IEEE 1900.B study group, and entitled “Architectural Building Blocks Enabling 
Network-Device Distributed Decision Making for Optimized Radio Resource Usage in Heterogeneous 
Wireless Access Networks.” 
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IEEE Standard for Interfaces and 
Protocols Enabling Distributed 
Decision Making for Optimized Radio 
Resource Usage in Heterogeneous 
Wireless Networks 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1. Overview 

1.1 Scope 

This standard provides a detailed description of interfaces and service access points defined in the baseline, 
IEEE Std 1900.4TM, enabling distributed decision making in heterogeneous wireless networks and 
obtaining context information for this decision making. 

1.2 Purpose 

This standard facilitates innovative, cost-effective, and multi-vendor production of network side and 
terminal side components of an IEEE 1900.4TM system and accelerates commercialization of this system to 
improve capacity and quality of service in heterogeneous wireless networks. 
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2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

IEEE Std 1900.4™, IEEE Standard for Architectural Building Blocks Enabling Network-Device 
Distributed Decision Making for Optimized Radio Resource Usage in Heterogeneous Wireless Access 
Networks.1,2 

ISO/IEC 8824-1, Information Technology — Abstract Sytax Notation One (ASN.1): Specification of Basic 
Notation.3 

3. Definitions 

3.1 Definitions, acronyms, and abbreviations 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 
Dictionary Online should be consulted for terms not defined in this clause. 4 

base station (BS): This term is used to refer to any radio node on the network side from radio interface, 
independently of its commonly used name in a particular standard. Examples of common names are “base 
station” in IEEE Std 802.16TM [B5], “base transceiver system” in cdma2000, “Node B” in UMTS, “access 
point” in IEEE Std 802.11TM Annex D, broadcasting transmitter, etc. 

composite wireless network (CWN): This term is used to refer to a network composed of several radio 
access networks (RANs) with corresponding base stations, a packet-based core network connecting these 
RANs, and IEEE 1900.4 entities deployed in this network. 

context information: This term is used to refer to any information that together with policies is needed for 
decision making on radio resource usage optimization in this standard. Radio access network (RAN) 
context information is distinguished from terminal context information. Also, context information is 
distinguished from policies. 

device: Hardware or software in the terminal that accommodates radio interface(s). 

network reconfiguration manager (NRM): The entity that manages the composite wireless network 
(CWN) and terminals in terms of network-terminal distributed optimization of spectrum usage. This 
management utilizes IEEE 1900.4 system architecture. 

operator spectrum manager (OSM): The entity that enables the operator to control the dynamic spectrum 
assignment decisions of the network reconfiguration manager. 

                                                 
1 IEEE publications are available from The Institute of Electrical and Electronics Engineers at http://standards.ieee.org/. 
2 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc. 
3 ISO/IEC publications are available from the ISO Central Secretariat at http://www.iso.org/. ISO/IEC publivcations are available in 
the United States from the American National Standards Institute at http://www.ansi.org/. 
4IEEE Standards Dictionary Online subscription is available at: 
http://www.ieee.org/portal/innovate/products/standard/standards_dictionary.html. 
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radio access network (RAN) context information: This term is used to refer to any information that 
together with policies is needed for decision making on radio resource usage optimization in this standard 
and has RANs as its source. 

radio access network (RAN) measurement collector: The entity that collects RAN context information 
and provides it to the network reconfiguration manager (NRM). 

radio access network (RAN) reconfiguration controller: The entity that enables the network 
reconfiguration manager (NRM) to control reconfiguration of radio access networks (RANs). 

radio access network (RAN): The network that connects base stations to the packet-based core network or 
external networks. If not specified, the RAN includes base stations. 

radio interface: This term is used to refer to an air interface specification that shall be fulfilled to setup and 
maintain connection between the terminal and the base station. Radio interface may be characterized by 
multiple access method, modulation, etc. Examples include GSM, W-CDMA, LTE, WiFi®5, WiMAX™ 6 
radio interfaces. 

terminal measurement collector (TMC): The entity that collects terminal context information and 
provides it to the terminal reconfiguration manager (TRM). 

terminal reconfiguration controller (TRC): The entity that enables the terminal reconfiguration manager 
(TRM) to control reconfiguration of the terminal. 

terminal reconfiguration manager (TRM): The entity that manages the terminal in terms of network-
terminal distributed optimization of spectrum usage. This management is done within the framework of 
radio resource selection (RRS) policies conveyed by the network reconfiguration manager (NRM) and in a 
manner consistent with the user’s preferences and the available context information. 

terminal: This is used as a short version of the term “IEEE 1900.4 compliant terminal.” 

3.2 Acronyms and abbreviations 

BS base station 

CWN  composite wireless network 

ECA event condition action 

NRM  network reconfiguration manager 

OSM  operator spectrum manager 

RAN  radio access network 

RMC  radio access network (RAN) measurement collector 

RRC  radio access network (RAN) reconfiguration controller 

RRS  radio resource selection 

                                                 
5 WiFi® is a word mark of the WiFi Alliance and is commonly known as IEEE 802.11TM. 
6 WiMAX™ is a trademark of the WiMAX Forum and is commonly known as IEEE 802.16TM. 
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SAP  service access point 

TLV tag-length-value 

TMC  terminal measurement collector 

TRC  terminal reconfiguration controller 

TRM  terminal reconfiguration manager 

4. General system description 

4.1 IEEE 1900.4 system 

In IEEE Std 1900.4, the following four entities are defined to represent network resource managers: 

 Operator spectrum manager (OSM) 

 Radio access network (RAN) measurement collector (RMC) 

 Network reconfiguration manager (NRM) 

 RAN reconfiguration controller (RRC) 
 
Also, the following three entities are defined to represent device resource managers: 

 Terminal measurement collector (TMC) 

 Terminal reconfiguration manager (TRM) 

 Terminal reconfiguration controller (TRC) 
 
Cooperation between the network resource managers and device resource managers is important to 
facilitate the improvement of capacity and quality of service. Assuming the manufacturers of the two types 
of managers are generally different, interfaces between the managers need to be defined. 

Considering the circumstance above, this standard focuses on the interfaces between an NRM and a TRM, 
and the interface between an NRM and an OSM.  

4.2 Reference system architecture 

This standard uses reference system architecture as shown in Figure 1, specifying the following IEEE 
1900.4 interface and service access point (SAP): 

 Interface between the NRM and the TRM 

 Transport SAP. 
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Figure 1 –IEEE 1900.4.1 reference system architecture 
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5. Format and data of the message exchanged between entities 

5.1 Message format 

The message format between IEEE 1900.4 entities shall follow the message format shown in Figure 2 and 
Table 1. 

 

1 Version ID Reserved

Source Entity Destination Entity

Source ID

Destination ID

Function ID Dummy Data

Data Length

Data Block

2
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Byte0 Byte1 Byte2 Byte3
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m
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D
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S
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Figure 2 –Message format between IEEE 1900.4 entities 

 

Table 1 –Message format field between IEEE 1900.4 entities 

Field Size Description Complement 
Version ID 1 B Message Version ID Message header version 
Reserved 3 B Reserve – 

SourceEntity 2 B Source Host IEEE 1900.4 
EntityID Refer to A.2.1 

DestinationEntity 2 B Destination IEEE 1900.4 EntityID 
SourceID 8 B Source Device ID Refer to A.2.2  DestinationID 8 B Destination Device ID 

FunctionID 2 B Message ID Defined in Function Chapter Chart in 
Each Interface Chapter 

DataLength 4 B Long Message Data – 
DataBlock – Message Data Refer to 5.2. 
 

5.2 Message data 

Message data shall be set in the Data Block field in the message format. The Data Block field in the 
message format wraps encoded data of ASN.1 BER type message data (see ISO/IEC 8824-1 for ASN.1 
specifications), as shown in Figure 3.  
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Figure 3 –Message data model 

 

5.2.1 Information Model’s class object  

Any data stored in the message data model has a class object called the “Information Model.”  

5.2.1.1 Information Model 

An Information Model is a class object aggregation formed in the shape of a tree. Each IEEE 1900.4 entity 
contains an Information Model in order to store the information it requires. The Information Model 
contained by an IEEE 1900.4 entity shall be as shown in Figure 4. 
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Figure 4 –An Information Model contained by an IEEE 1900.4 entity 

 

5.2.1.2 Exchange of class objects 

Each IEEE 1900.4 entity shares Information Model class objects with other entities. The exchange of a 
class object shall be performed as shown in Figure 5. 

 

 

Figure 5 –Exchange of a class object 
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5.2.1.3 Class object and attribute 

A class object shall be composed of parameters called attributes. An example of part of a terminal class 
object is shown in Figure 6. 

 

 
 

Figure 6 –Class object and attribute 

 

5.2.1.4 Encoding of class objects 

An Information Model’s class object shall be stored in an object data model that shall be composed of an 
“object path” indicating the location of the class object and a list of attributes, that the class object retains, 
as shown in Figure 7. 

 

 

Figure 7 –Class object retention of attributes 

 

5.2.1.5 Object path 

The location of an object in an Information Model shall be identified by an object path represented by 
“Class ID + Object ID.” The object path shall be configured by an absolute path from the head class object 
of the Information Model.  

For example, in case of the TRM, the location of the object is represented as an absolute path from the 
“terminal class object.” 

Each object is identified by the object path. 

Class Object Attribute 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:35:42 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1900.4.1-2013

http://www.avadocuments.com/doc/ieee-1900-4-1-2013
http://www.avadocuments.com/doc/ieee-1900-4-1-2013


IEEE Std1900.4.1-2013 
IEEE Standard for Interfaces and Protocols Enabling Distributed Decision Making 

for Optimized Radio Resource Usage in Heterogeneous Wireless Networks 

10 
Copyright © 2013 IEEE. All rights reserved. 

5.2.1.5.1 Class ID 

The class ID shall be an ID allocated to each class in the Information Model. 

5.2.1.5.2 Object ID 

An object ID shall be an ID allocated to identify the object.  

The object ID shall be “0” only if one object is generated from the class of the object.  

5.2.1.5.3 Resource ID 

A resource ID shall be used to identify the physical interface number of a device in a terminal. When a 
device is plugged into the device, a resource ID may be assigned automatically by the TRM. When a device 
is unplugged from the device, the resource ID may be released. 

5.2.1.6 Method to designate object path  

The destination of the object path shall be represented by the object name type and the object path. The 
object path shall be represented by a 4-B class ID and a 4-B object ID. The list of the object path shall be 
represented as shown in Figure 8.  

 

Figure 8 –Object path 
 

5.2.1.7 Attribute list 

Attributes of a class object shall be represented by a list of attribute IDs and attribute values as shown in 
Figure 9. 

 

Figure 9 –Attribute list 
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5.2.1.7.1 Attribute ID 

An attribute ID shall be allocated to each attribute. 

5.2.1.7.2 Attribute value 

The type of attribute value shall be the ANY Model.  

The attribute value shall be composed of its DataTypeId and value encoded by ASN.1, as shown in 
Figure 10.  

 

Figure 10 –Attribute value 

5.2.2 Other message data 

Any message data that does not have an Information Model class object may be encoded according to the 
ASN.1 type definition in Annex A.  

6. Interface between the NRM and the TRM 

6.1 NRM state transition  

The NRM state transition to interact with the TRM may be as shown in Figure 11 and Figure 12. There are 
two states on the first level, as described in Table 2. Figure 11 shows the main state transition of the NRM. 
There are four states in the active state, as described in Table 3. Figure 12 shows the state transition per 
TRM connection. The state transition per TRM may be invoked each time when a TRM is connected with 
the NRM.  

 
 

Figure 11 –NRM state transition with a TRM (main state transition) diagram 
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Figure 12 –NRM state transition with a TRM (state transition per TRM connection) diagram 

 

Table 2 –NRM states for main state transition 

State name Description 
Inactive The state in which the NRM is not ready for accepting the TRM connection 
Active The state in which the NRM is ready for accepting the TRM connection 

 

Table 3 –NRM states for TRM connection 

State name Description 
Stand-by The state in which the TRM connection is on stand-by 
Connected The state in which the TRM is connected by a transport SAP level 
IEEE 1900.4 authenticated The state in which the connection from the TRM is authenticated 

Information Model sync The state in which an Information Model class object in the NRM 
is synchronized with that in the TRM 

 

6.2 TRM state transition  

The TRM state transition to interact with the NRM may be as shown in Figure 13. There are four states as 
described in Table 4. 
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Figure 13 –TRM state transition with the NRM diagram 

 

Table 4 –TRM state description 

State Name Description 
Stand-by The state in which the TRM is not connected to the NRM 
Connected The state in which the TRM is connected to the NRM by a transport SAP level 
IEEE 1900.4 authenticated The state in which the connection is authenticated  

Information Model sync The state in which an Information Model class object in the TRM is 
synchronized with that in the NRM 

 

6.3 Sequence 

This section specifies sequences to exchange messages between the NRM and the TRM. The messages are 
defined in 6.4. Exchange of the messages is according to the transport SAP defined in 7.3. 

6.3.1 Allocate terminal ID sequence 

The sequence to request a terminal ID from the TRM to the NRM shall be as shown in Figure 14.  

 

 

Figure 14 –Allocate terminal ID sequence 
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6.3.2 Context information sequence 

The sequence to report context information from the TRM to the NRM shall be as shown in Figure 15. 

 

 

Figure 15 –Context information sequence 
 

6.3.3 Event policy sequence 

6.3.3.1 Threshold policy 

The sequence to indicate the threshold as a condition to report measurement values and intervals of the 
report shall be as shown in Figure 16.  

 

 

Figure 16 –Threshold policy sequence 

 

6.3.3.2 Scheduler policy 

The sequence to indicate the report interval of measurement values by event_measurement.report shall be 
as shown in Figure 17. 
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Figure 17 –Scheduler policy sequence 

 

6.3.3.3 Measurement reporter policy 

The sequence to indicate the parameters of the measurement report shall be as shown in Figure 18. 

 

 

Figure 18 –Measurement reporter policy sequence 

 

6.3.4 RRS policy sequence 

6.3.4.1 Access point policy  

The sequence to indicate the radio resource selection (RRS) policy of access points from the NRM to the 
TRM shall be as shown in Figure 19.  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:35:42 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1900.4.1-2013

http://www.avadocuments.com/doc/ieee-1900-4-1-2013
http://www.avadocuments.com/doc/ieee-1900-4-1-2013


IEEE Std1900.4.1-2013 
IEEE Standard for Interfaces and Protocols Enabling Distributed Decision Making 

for Optimized Radio Resource Usage in Heterogeneous Wireless Networks 

16 
Copyright © 2013 IEEE. All rights reserved. 

 

Figure 19 –Access point policy sequence 

 

6.3.4.2 RAN policy 

The sequence to indicate the RRS policy of the RAN from the NRM to the TRM shall be as shown in 
Figure 20.  

 

 

Figure 20 –RAN policy sequence 

 

6.3.4.3 Active change policy 

The sequence to indicate the RRS policy for active change from the NRM to the TRM shall be as shown in 
Figure 21. The RRS policy for active change forces the TRM to immediately switch the RAN, base station, 
or access point as indicated. 
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Figure 21 –Active change policy sequence 

 

6.3.5 Event report sequence 

When an object is created or deleted in the TRM, the creation or deletion of the object is reported to the 
NRM. When attribute values in the TRM are changed, the change is also reported to the NRM.  

6.3.5.1 Object creation event report 

The sequence to notify the creation of an object from the TRM to the NRM shall be as shown in Figure 22.  

 

 

Figure 22 –Object creation event report sequence 
 

6.3.5.2 Object deletion event report 

The sequence to notify the deletion of an object from the TRM to the NRM shall be as shown in Figure 23.  
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Figure 23 –Object deletion event report sequence 

 

6.3.5.3 Attribute value changed event report 

The sequence to notify a change of class object from the TRM to the NRM shall be as shown in 
Figure 24.  

 

 

Figure 24 –Attribute value changed event report sequence 

 

6.3.5.4 Measurement report 

The sequence to indicate intervals of measurement notifications of the TRM from the NRM shall be as 
shown in Figure 25. 
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Figure 25 –Measurement report sequence 

 

6.3.6 Attribute value acquisition sequence 

The sequence to request attribute values from the NRM to the TRM shall be as shown in Figure 26.  

 

 

Figure 26 – Attribute value acquisition 

 

6.4 Message interface 

This section defines the message interface between the NRM and the TRM. 

6.4.1 terminal_id.request (TRM→NRM) 

The TRM requests the NRM to issue a new terminal ID, or requests a previously allocated terminal ID. 
This request is sent by the TRM each time it connects/reconnects to the NRM. 
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The terminal ID is an identification number of a connected/disconnected TRM, which the NRM manages. 
The NRM newly allocates this ID when the TRM connects for the first time. The NRM manages the TRM-
specific identifier and the terminal ID as a set, which is provided by the TRM when required. 

The parameters of this message shall be as shown in Table 5. This message is generated when the TRM 
connects/reconnects to the NRM.  

If the provided TRM specific identifier is new:  

 The NRM allocates a new terminal ID and registers a TRM-specific identifier and the terminal ID 
as a set 

 The NRM sends the termnal_ID response to the TRM. 
 
If the provided TRM-specific identifier has already been registered to the NRM, the NRM sends the 
terminal ID that is already registered to the NRM through terminal_id.response. 

 

Table 5 –terminal_id.request parameters 

terminal_id.request (FinctionId: 0x1900) 
MessageData[2] INTEGER TRM-specific identifier 

 

6.4.2 terminal_id.response (NRM→TRM) 

This message is used to notify the TRM of the terminal ID. 

The parameters of this message shall be as shown in Table 6. The allocated terminal ID shall be set in the 
destination ID field of the message format.  

This message is generated when the NRM receives terminal_id.request from the TRM and issues a terminal 
ID. Upon receipt of this message: 

 The TRM records the allocated terminal ID. 

 The TRM sends terminal_context_information.report to the NRM. 
 

Table 6 –terminal_id.response parameters 

terminal_id.response (FinctionId: 0x2000) 

MessageData[2] INTEGER 0:Terminal ID issued normally. 
1:Terminal ID issue failed. 

 
 

6.4.3 terminal_context_information.report (TRM→NRM) 

This message is used to report the TRM context information to the NRM. 
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The parameters of this message shall be as shown in Table 7. The list of class objects shall be as indicated 
in Table 8. The order of the list is not designated. 

When this message is generated, the TRM receives terminal_id.response and successfully obtains the 
terminal ID. Upon receipt of this message: 

 If the source host TRM receives the Information Model class object for the first time, the NRM 
saves this information to its own Information Model tree. 

 If the source host TRM has previously received the Information Model class object, it compares it 
with the previously saved information, and if there are any updates, the information is updated. 

 

Table 7 –terminal_context_information.report parameters 

terminal_context_information.report (FunctionID: 0x2100) 
MessageData[0] ObjectDataList All class objects under terminal class 

 

 

Table 8 –terminal_context_information.report object data 

ObjectName AttributeName Supplement 
DeviceProfile 
 
ObjectPath: 
Terminal->Device-> 
DeviceProfile [0] 

deviceId – 
macAddress - 
Version Max 16 B 
deviceName Max 64 B 
deviceType – 

DeviceCapabilities 
 
ObjectPath: 
Terminal->Device-> 
DeviceCapabilities[0] 

listOfSupported 
DeviceMeasurements – 

RadioInterface 
 
ObjectPath: 
Terminal->Device-> 
DeviceCapabilities-> 
RadioInterface[resouceId] 

radioInterfaceId – 
listprotData – 
radioInterfaceName – 
radioInterfacePriority – 
radioInterfaceEnable – 
linkAggregationFlag – 

LinkProfile 
 
ObjectPath: 
Terminal->Device-> 
DeviceConfiguration-> 
Link[LnkId]->LinkProfile[0] 

LinkId – 

activeRadioInterface 

– 

LinkCapabilities 
ObjectPath: 
Terminal->Device-> 
DeviceConfiguration-> 
Link[LinkId]->LinkCapabilities[0] 
*LinkMeasurement abbreviated if not supported. 

listOfSupported 
LinkMeasurements 

– 
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Table 8 –terminal_context_information.report object data (continued) 
ObjectName AttributeName Supplement 

LinkMeasurement 
ObjectPath: 
Terminal->Device-> 
DeviceConfiguration-> 
Link[LinkId]-> 
LinkMeasurements-> 
LinkMeasurement[measurementId] 
 
*LinkMeasurement abbreviated if not supported . 

measurementId – 
measurementName – 
measurementUnit – 
measurementValue – 
highThreshold – 
lowThreshold – 
thresholdFlag – 
autoUpFlag – 
checkInterval – 
criterionCount – 
Timestamp – 

DeviceMeasurement 
 
ObjectPath: 
Terminal->Device-> 
DeviceMeasurements-> 
DeviceMeasurement[measurementId] 
 
*DeviceMeasurement abbreviated if not supported. 

measurementId – 
measurementName – 
measurementUnit – 
measurementValue – 
highThreshold – 
lowThreshold – 
thresholdFlag – 
autoUpFlag – 
checkInterval – 
criterionCount – 
timestamp – 

RRSPolicy 
 
ObjectPath: 
Terminal->RRSPolicy[ecaPolicyId] 

 

ecaPolicyId 

– 

EcaPolicyRule 
 
ObjectPath: 
Terminal->RRSPolicy[ecaPolicyId]-> 
EcaPolicyRule[policyRuleId] 

policyRuleId – 
policyCreateTime – 
validityTimeConstraint – 
validitySpaceConstraint – 
Event – 
Condition – 
Action – 

Function 
 
ObjectPath: 
Terminal->Function [functionId] 

 

functioned 

– 

FunctionProfile 
 
ObjectPath: 
Terminal->Function [functionId]-> 
FunctionProfile[functionId] 

functionName – 
functionInformationType – 

functionInformation 
– 
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6.4.4 rrs_policy.indication (NRM→TRM) 

This message is used to indicate RRS policy.  

The parameters of this message and its object data shall be as shown in Table 9 and Table 10, respectively. 

The RRS policy shall be composed of the RRSPolicy class object and the EcaPolicyRule class object. 
Several RRS policies may be notified at once, and on this occasion, the instances build lists of these 
settings. 
 

Table 9 –rrs_policy.indication parameters 

rrs_policy.indication（FunctionID:0x2400） 
MessageData[0] ObjectDataList Class object list under RRSPolicy Class 

 

Table 10 –rrs_policy.indication objectData 

ObjectName AttributeName Supplement 
RRSPolicy 
 
ObjectPath: 
Terminal-> 
RRSPolicy[ecaPolicyId] 

 

ecaPolicyId – 

EcaPolicyRule 
 
ObjectPath: 
Terminal-> 
RRSPolicy[ecaPolicyId]-> 
RRSPolicy[policyRuleId] 

policyRuleId 
policyCreateTime Not used (optional) 
validityTimeConstraint Not used (optional) 
validitySpaceConstraint Not used (optional) 
Event Not used (optional) 
Condition Not used (optional) 

Action Designated object differs in every 
policyRuleId  

 

6.4.4.1 rrs_policy_neighbor_ap.indication 

This message is used to indicate neighbor access point information of the RRS policy.  

The parameters of this message shall be as shown in Table 11.  

When this message is generated, the NRM receives the terminal_context_information.report from the TRM 
and the content differs from what NRM retains. This message is also generated when the NRM is directed 
by the OSM. Upon receipt of this message, the TRM updates information to the Information Model.  

Table 11 – rrs_policy_neighbor_ap.indication 

Attribute name Name ID 
ecaPolicyId NeighborBSNotify 1 
policyRuleId APInformation 1 
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6.4.4.2 rrs_policy_ran.indication 

This message is used to indicate the RAN information of the RRS policy.  

The parameters of this message shall be as shown in Table 12.  

When this message is generated, the NRM receives the terminal_context_information.report from the TRM 
and the content differs from what NRM retains. This message is also generated when the NRM is directed 
by the OSM. Upon receipt of this message, the TRM updates its Information Model.  

Table 12 – rrs_policy_ran.indication 

Attribute name Name ID 
ecaPolicyId RANSettingNotify 2 
policyRuleId RANInformation 3 

 

6.4.4.3 rrs_policy_active_change.indication 

This message is used to instruct the TRM to switch connection to the designated RAN and access point. 

The parameters of this message shall be as shown in Table 13. 

When this message is generated, the NRM is directed by the OSM. Upon receipt of this message, the TRM 
switches the current connection to the designated RAN and access point. 

Table 13 –rrs_policy_active_change.indication 

Attribute name Name ID 
ecaPolicyId ActiveChangeRANNotify 2 
policyRuleId ActiveChangeRANInfo 3 

 

6.4.5 event_policy.indication (NRM →TRM) 

This message is used to indicate event policies related to the acquisition of measurements by the TRM, the 
condition of connection switching, and event report intervals. 

The parameters of this message and its object data shall be as shown in Table 14 and Table 15, respectively. 

This message is used to send the threshold, measurement reporter, and scheduler class object’s list defined 
as utility class. The order of the list is not designated. 

Table 14 –event_policy.indication parameters 

event_policy.indication (FunctionID: 0x2200) 
MessageData[0] ObjectDataList Utility class object’s list 
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Table 15 –event_policy.indication object data 

Object name Attribute name Supplement 

Threshold 
  Common base 
 
ObjectPath: 
Terminal-> 
Device->DeviceMeasurements-> 
DeviceMeasurement[measurementId] 
->Threshold 
 
or 
 
Terminal-> 
Device->DeviceConfiguration-> 
Link[linkId]-> 
LinkMeasurements-> 
LinkMeasurement[measurementId] 
->Threshold 

className Not used (optional) 
reportingDelay_ 
ObjectCreation Not used (optional) 

reportingDelay_ 
AttributeValueChanged Not used (optional) 

Name Not used (optional) 
observedAttributeAndField Not used (optional) 
highThresholdValue – 
lowThresholdValue – 
reportingDelay_ 
HighThresholdCrossed Not used (optional) 

reportingDelay_ 
LowThresholdCrossed Not used (optional) 

thresholdFlag – 
structTypeInfoUpFlag – 
checkInterval – 
criterionCount – 

Scheduler 
  Common base 
 
ObjectPath: 
Terminal-> 
Device->DeviceMeasurements-> 
DeviceMeasurement[measurementId] 
->Scheduler 
 
or 
 
Terminal-> 
Device->DeviceConfiguration-> 
Link[linkId]-> 
LinkMeasurements-> 
LinkMeasurement[measurementId] 
->Scheduler 

className Not used (optional) 
reportingDelay_ 
ObjectCreation Not used (optional) 

reportingDelay_ 
AttributeValueChanged Not used (optional) 

name Not used (optional) 
startTime Not used (optional) 
stopTime Not used (optional) 
periodicInterval – 
operationalState Not used (optional) 

observedAttributeAndField Not used (optional) 

MeasurementReporter 
  Common base 
 
ObjectPath: 
Terminal-> 
Device->DeviceMeasurements-> 
DeviceMeasurement[measurementId] 
->MeasurementRepoerter 
 
or 
 
Terminal-> 
Device->DeviceConfiguration-> 
Link[linkId]-> 
LinkMeasurements-> 
LinkMeasurement[measurementId] 
-> MeasurementRepoerter 

className Not used (optional) 
reportingDelay_ 
ObjectCreation Not used (optional) 

reportingDelay_ 
AttributeValueChanged Not used (optional) 

name Not used (optional) 
reportTarget Not used (optional) 
relatedScheduler Not used (optional) 
requestedValues Not used (optional) 
timeEllapsedSinceReport Not used (optional) 

reportingConfiguration – 
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6.4.5.1 event_policy_threshold.indication 

This message is used by the NRM to indicate the TRM of the thresholds of the measurement report. 

For the parameters of this message, refer to the threshold class object in Table 15.  

When this message is generated, the NRM receives the terminal_context_information.report. This message 
is also generated when the NRM is directed by the OSM. Upon receipt of this message, the TRM updates 
the Information Model class object. 

6.4.5.2 event_policy_scheduler.indication 

This message is used by the NRM to inform the TRM of the transmitting interval of 
event_report_measurement.notification. 

For the parameters of this message, refer to the Scheduler class object in Table 15. 

When this message is generated, the NRM receives the terminal_context_information.report. This message 
is also generated when the NRM is directed by the OSM. Upon receipt of this message, the TRM updates 
the Information Model class object. 

6.4.5.3 event_policy_measurement_reporter.indication 

This message is ued to inform the TRM of the target of measurements. 

For the parameters of this message, refer to the measurement reporter class object in Table 15. 

This message is generated when the NRM receives the terminal_context_information.report. This message 
is also generated when the NRM is directed by the OSM. Upon receipt of this message, the TRM updates 
the Information Model of the class object. 
 

6.4.6 event_report.notification (TRM → NRM) 

This message is used to notify the NRM of changes on the Information Model class object in the TRM. 

The parameters of this message and its object data shall be as shown in Table 16 and Table 17, respectively. 

The EventReport class object list is indicated. Furthermore, it is possible to send several EventReport class 
objects all at once. 

Table 16 –event_report.notification parameters 

event_report.notification (FunctionID: 0x0100) 
MessageData[0] ObjectDataList EventReport Class Object’s List 
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Table 17 —event_report notification object data 

Object name Attribute name Supplement 
 
ObjectCreationReport  
 EventReport 
 
ObjectPath: 
Empty 

eventType – 
eventTime Not used (optional) 
eventide Not used (optional) 
reportingObjectName – 
currentValue – 

 
ObjectDeletionReport  
 EventReport 
 
ObjectPath: 
Empty 

 

eventType – 
eventTime Not used (optional) 
eventide Not used (optional) 

reportingObjectName 
– 

 
AttributeValueChangedReport 
  EventReport 
 
ObjectPath: 
Empty 

 

eventType – 
eventTime Not used (optional) 
eventide Not used (optional) 
reportingObjectName – 

valueReportOfAttributes 
– 

measurementReport 
  EventReport 
 
ObjectPath: 
Empty 

eventType – 
eventTime Not used (optional) 
eventide Not used (optional) 
reportingObjectName – 
valueCollection – 

 

6.4.6.1 event_report_object_creation.notification 

This message is used to notify the NRM of the new creation of an Information Model class object in the 
TRM. 

For parameters of this message, refer to the ObjectCreationReport class object in Table 17. 

When this message is generated, the TRM receives an rrs_policy.indication, and a new class object is 
created. This message is also generated when a new radio interface is added and a new class object is 
created while the theft detection function setting is ON. Upon receipt of this message, the NRM updates the 
Information Model class object. 

6.4.6.2 event_report_object_deletion.notification 

This message is used to notify the NRM of the deletion of an Information Model class object in the TRM.  

For parameters of this message, refer to the ObjectDeletionReport class object in Table 17.  

When this message is generated, the supported radio interface is deleted. Upon receipt of this message, the 
NRM updates the Information Model. 
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6.4.6.3 event_report_attribute_value_changed.notification 

This message is used to notify the NRM of a change of attribute values. 

For parameters of this message, refer to the AttributeValueChangedReport class object in Table 17. 

When this message is generated, the TRM receives an rrs_policy.indication or an event_policy.indication. 
Upon receipt of this message, the NRM updates the Information Model. 

6.4.6.4 event_report_measurement.notification 

This message is used to notify the measurement value obtained from managed objects. 

For the parameters of this message, refer to the measurement report class object in Table 17.  

This message is generated at the timing specified by event_policy_scheduler.indication (6.4.5.2). Upon 
receipt of this message, the NRM updates the Information Model class object. 

6.4.7 attribute_value.request (NRM → TRM) 

This message is used to sendthe latest attribute values in the class object to the TRM.  

The parameters of this message and its object data shall be as shown in Table 18 and Table 19, respectively. 
Encoding of this message shall follow the data structure in the tag-length-value (TLV) format shown in 
Figure 27. 

This message is generated when the NRM needs the terminals’ attribute values. Upon receipt of this 
message, the TRM obtains attribute values from the managed object as requested and responds with 
get_attribute_value.response. 

 

Table 18 –attribute_value.request parameters 

attribute_value.request (FunctionID: 0x2500) 

MessageData[0] ObjectDataList Requested class object’s attribute and the 
supported ASN.1 data model. 

 
 

Table 19 –attribute_value.request objectData 

Object name Attribute name DataTypeID Supplement 
Class Object 
ObjectPath: 
Path of Class Object 

Attribute which NRM wants 
to obtain – 

Designates only 
attribute ID (leaves 
value empty)  
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