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Email sent from the 802.11 Chair to the 802.11 Reflector
 

Sent: 07 May 2009 03:16
Subject: [STDS-802-11] Liaison invitation from P1900.4 for consideration in WG11
Dear 802.11,

After the recent period of interaction with 802 working groups on the subject of TV White Space in the ECSG, P1900.4 has asked 802 to consider establishing a liaison with them. There could be one or more 802 WGs that engage in a liaison relationship and WG19 has already expressed interest. 

WG11 members are asked to consider and comment on this invitation. The topic will be discussed in the Montreal meeting next week but you can also use the reflector.

A significant amount of additional information about SCC41 and P1900.4 is included below or can be obtained via the provided links.

Regards,

Bruce Kraemer

Chair WG11

Introduction 

Within the IEEE Standards structure are a wide variety of Standards Committees. For example, 802.11 is a part of  the 802 LAN/MAN Standards Committee.
An alternate designation for a sponsor group is Standards Coordinating Committee.
Standards Coordinating Committee 41 (SCC41) (originally formed as the IEEE 1900 Standards Committee in 2005) works on Dynamic Spectrum Access Networks (DySPAN). 

The objective of their effort is to develop supporting standards dealing with new technologies and techniques being developed for next generation radio and advanced spectrum management Its working groups, numbered in the 1900 range (starting with 1900.1), are sometimes referred to as IEEE 1900.X.

SCC41 Working Groups
Included in the IEEE SCC41 committee are the following IEEE Working Groups:

IEEE 1900.1: Standard Definitions and Concepts for Spectrum Management and Advanced Radio System Technologies

 IEEE 1900.2: Recommended Practice for Interference and Coexistence Analysis
 IEEE 1900.3: Standard for Assessing the Spectrum Access Behavior of Radio Systems Employing Dynamic Spectrum Access Methods
 IEEE 1900.4: Standard for Architectural building blocks enabling network-device distributed decision making for optimized radio resource usage in heterogeneous wireless access networks
IEEE 1900.5: Standard on Policy Language and Policy Architectures for Managing Cognitive Radio for Dynamic Spectrum

Access Applications

 IEEE 1900.6: Standard on interfaces and data structures for exchanging spectrum sensing information for dynamic spectrum access systems
For more comprehensive information goto:

http://grouper.ieee.org/groups/scc41/
Liaison Inquiry and Comments from P1900.4
See attached file for full letter.

The first 1900.4 standard was published on 27 February 2009 and can be downloaded from IEEEXplore. We have started to work on 2 recently approved PARs: 
-P1900.4.1 Protocols for the 1900.4 architecture
-P1900.4a Amendment of 1900.4 for White Spaces
 

You will find attached some documents that we presented in the 802 ECSG sessions and tutorial.
The PARs and all public information are under the link below:
http://grouper.ieee.org/groups/scc41/4/index.htm
and a tutorial:
http://grouper.ieee.org/groups/scc41/4/IEEE-1900.4-Overview-2009-01-07.pdf
I also attach the liaison request to 802.
Links to the ECSG documents:
https://mentor.ieee.org/802-sg-whitespace/dcn/09/sg-whitespace-09-0022-00-0000-ieee-1900-4-standard-for-heterogeneous-networks-in-dynamic-spectrum-context.ppt
https://mentor.ieee.org/802-sg-whitespace/dcn/09/sg-whitespace-09-0057-01-0000-ieee-scc41-standards-for-dynamic-spectrum-access-networks.pdf
https://mentor.ieee.org/802-sg-whitespace/dcn/09/sg-whitespace-09-0031-00-0000-white-space-communication-enabled-by-ieee-standard-1900-4.pdf
The attached .pdf

The embedded file herein was attached to the email from the 802.11 chair. 
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From:  (1900.4) Architecture and Enablers for Optimised Radio and Spectrum Resource 
Usage Working Group  
 
To:  Paul Nikolich, LAN/MAN Standards Committee Chair 


Matt Sherman, LAN/MAN Standards Committee Vice-Chair 
Steve Shellhammer, 802.19 Study Group on TV White Space Coexistence Chair 
Carl Stevenson, 802.22, Chair  


 
Subject: Request for Liaison related to White Spaces standardization 
 
Dear Sirs: 
 
IEEE Std 1900.4-2009, IEEE Standard for Architectural Building Blocks Enabling Network-
Device Distributed Decision Making for Optimized Radio Resource Usage in Heterogeneous 
Wireless Access Networks, was published on 27 February 2009. 
 
The (1900.4) Architecture and Enablers for Optimised Radio and Spectrum Resource Usage 
Working Group has started to work on two new projects related to the approved IEEE Std 
1900.4-2009: 


- P1900.4a: Amendment: Architecture and Interfaces for Dynamic Spectrum Access 
Networks in White Spaces Frequency Bands 


 
- P1900.4.1: Standard for Interfaces and Protocols Enabling Distributed Decision 


Making for Optimized Radio Resource Usage in Heterogeneous Wireless Networks 
 
The 1900.4 WG appreciates the support of the IEEE LAN/MAN Standards Committee 
leadership in allowing Paul Houze, 1900.4 Chair, and Hiroshi Harada, 1900.4 Vice-Chair, to 
present the 1900.4 standard at the last 802 tutorial session in Vancouver on 10 March 2009 
(document # sg-whitespaces-09-0057-01). 
 
We are pleased to note the interest in White Space access by the 802 community, and we 
look forward to collaborating in the future. We are also pleased to learn that the Executive 
Committee Study Group (ECSG) recommended the establishment of liaisons on this topic 
with bodies outside 802. From our perspective, the ECSG recommendation to set standards 
to support database interfacing is very positive.  
 
We expect that the LAN/MAN Standards Committee will consider further standardization 
addressing the PHY/MAC layers for White Spaces. IEEE Std 1900.4-2009 is a policy-based 
system that is designed to manage reconfigurations from higher layers, and  does not 
address the PHY/MAC layers. In the Annex, you will find a detailed description of the basis on 
which P1900.4a will build. 
 
In order to enable the most efficient standardization in this area, we request a formal liaison 
with the LAN/MAN Standards Committee for the purposes of achieving interoperability of 
white spaces standards.  White Spaces access is a great opportunity, and we look forward to 
discussing with the appropriate individuals in the LAN/MAN Standards Committee in the 
future. 
 
Looking forward to your feedback, 
 
 
 
 
Paul Houzé 
Chair, (1900.4) Architecture and Enablers for Optimised Radio and Spectrum Resource 
Usage Working Group 
 
 
 







Annex A 


Technical Description of IEEE 1900.4 WG Work on P1900.4a 
Project on White Space Dynamic Spectrum Access Networks 


Introduction to IEEE Std 1900.4-2009  


IEEE Std 1900.4-2009 defines a management system to support network-terminal 
distributed optimization of radio resource usage and associated quality of service (QoS) 
improvement in heterogeneous wireless networks. 


The system and functional requirements, system and functional architecture, information 
model, and generic procedures for radio resource and associated QoS optimization are 
defined. Informative annexes of the standard describe use cases and deployment examples 
for the developed system. 


IEEE Std 1900.4-2009 considers the heterogeneous wireless environment shown in 
Figure 1. This environment may include multiple operators, each operating one or several 
Radio Access Networks (RAN). These RANs might utilize a range of different radio interfaces 
to communicate with terminals. 
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Figure 1. Heterogeneous wireless environment considered in IEEE Std 1900.4-2009. 


Advanced spectrum management capabilities are considered in IEEE Std 1900.4-2009. 
One such a capability is where the assignment of spectrum to RANs can be dynamically 
changed. Here, “spectrum assignment” is characterized by a carrier frequency, a signal 
bandwidth, and a radio interface to be used in the given spectrum. Another example of 
advanced spectrum management is where assignment of spectrum to some RANs is fixed, 
while some RANs are allowed to concurrently operate in the same spectrum. 


RANs considered in the standard might be legacy or reconfigurable. Reconfiguration of 
RANs might be required, for example, to adjust to a new spectrum assignment. RANs may 
also perform dynamic reconfiguration while operating as a secondary system.  


Terminals considered in IEEE Std 1900.4-2009 may be legacy or reconfigurable. 
Reconfigurable terminals may have multi-homing functionality. Multi-homing is defined as the 
capability of a reconfigurable terminal to have more than one simultaneous active connection 
with RANs. 







The underlying objective in IEEE Std 1900.4-2009 is to define a management system that 
decides upon a set of actions required to optimize radio resource usage and improve QoS in 
this heterogeneous wireless environment. In particular, IEEE Std 1900.4-2009 defines the 
entities and interfaces of this management system. The two key management entities are 
defined, as shown in Figure 1: the Network Reconfiguration Manager (NRM) and the Terminal 
Reconfiguration Manager (TRM). The NRM is the decision making entity on the network side, 
responsible for the reconfiguration of RANs, while the TRM is the decision making entity on 
the terminal side, responsible for reconfiguration of the terminal hosting it. One further 
management entity is shown in Figure 1, the Operator Spectrum Manager (OSM). The OSM 
allows the operator to have overarching control of spectrum assignments to RANs. 


The composition of the heterogeneous wireless environment with 1900.4 management 
entities creates a “Composite Wireless Network (CWN)”. This composition possesses 
advanced capabilities with the flexibility to optimize radio resource usage and improve QoS. 


The IEEE Std 1900.4-2009 defines three use cases:  


 Dynamic spectrum assignment,  


 Dynamic spectrum sharing, and  


 Distributed radio resource usage optimization. 


These use cases are illustrated in Figure 2. 


 


RAT 1 RAT 2 


Frequency 
band 1 


Frequency 
band 2 


RAT 3 RAT 4


Frequency 
band 3 


RAT 5


Frequency 
band 4 


RAT 6 


Frequency 
band 5 


Dynamic spectrum 
assignment 


Dynamic spectrum 
sharing 


Distributed radio resource 
usage optimization 


 


Figure 2. IEEE Std 1900.4-2009 use cases. 


In the dynamic spectrum assignment use case, frequency bands are dynamically 
assigned to RANs in order to optimize radio resource usage and improve QoS. The OSM 
generates spectrum assignment policies expressing the regulatory framework as well as the 
operator’s objectives for spectrum usage optimization. The OSM then provides these 
spectrum assignment policies to its NRM, whereby each NRM analyzes these policies and 
available context information, and dynamically makes spectrum assignment decisions using 
these inputs. After the new spectrum assignment decisions have been made, each NRM 
requests corresponding reconfigurations of its RANs. Following RAN reconfigurations, 
terminals may also need to reconfigure. 


In the dynamic spectrum sharing use case, frequency bands assigned to RANs are 
fixed; however, a particular frequency band can be shared by several RANs in order to 
optimize radio resource usage and improve QoS. NRMs analyze available context information 
and dynamically make decisions about whether to access a new frequency band. Following 
these decisions, NRMs request corresponding reconfigurations of their RANs. In addition, 
NRMs dynamically generate radio resource selection policies and send them to their TRMs. 
TRMs then analyze these radio resource selection policies and available context information, 
and dynamically make decisions as to whether their terminals should access new frequency 







bands; these decisions are made within the framework of the radio resource selection policies 
as conveyed by the NRM. Following these decisions, TRMs request corresponding 
reconfigurations of their terminals, when necessary. It should be noted that the dynamic 
spectrum sharing use case includes the primary/secondary spectrum usage scenario as a 
special case. 


In the distributed radio resource usage optimization use case, frequency bands 
assigned to RANs are fixed. Furthermore, the reconfiguration of RANs is not considered; 
instead, the topic is constrained to reconfigurable terminals with or without multi-homing 
capability. In this use case, NRMs analyze available context information, dynamically 
generate radio resource selection policies, and send them to their TRMs. TRMs analyze 
these radio resource selection policies and available context information, and dynamically 
make decisions on reconfigurations of their terminals in order to improve radio resource 
usage and QoS. Again, these decisions are made within the framework of the radio resource 
selection policies conveyed by NRMs. Following these decisions, TRMs request 
corresponding reconfigurations of their terminals, when necessary. 


The architecture defined in IEEE Std 1900.4-2009 is shown in Figure 3.The standard 
specifies four management entities on the network side, three management entities on the 
terminal side, and six interfaces between these entities. 
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Figure 3. Architecture defined in IEEE Std 1900.4-2009. 


The management entities on the network side are:  


 Operator Spectrum Manager (OSM),  


 RAN Measurement Collector (RMC),  


 Network Reconfiguration Manager (NRM), and  


 RAN Reconfiguration Controller (RRC). 


Operator Spectrum Manager is the entity that enables the operator to control dynamic 
spectrum assignment decisions to be made by NRM. 


For this purpose, the standard defines spectrum assignment policies. These policies 
express regulatory framework, defining spectrum usage rules for the frequency bands 
available to this operator. Also, these policies express operator objectives in radio resource 
usage optimization related to dynamic spectrum assignment. Spectrum assignment policies 
are sent from OSM to NRM. 







RAN Measurement Collector is the entity that collects RAN context information and 
provides it to the NRM. 


RAN context information, as defined in IEEE Std 1900.4-2009, may include the following: 


 RAN radio resource optimization objectives, 


 RAN radio capabilities, 


 RAN measurements, and 


 RAN transport capabilities. 


Network Reconfiguration Manager is the entity that manages CWNs and terminals for 
network-terminal distributed optimization of radio resource usage and improvement in QoS. 


On the network side, NRM makes RAN reconfiguration decisions and sends RAN 
reconfiguration requests to RRC. In other words, NRM directly decides on reconfiguration of 
RANs related to dynamic spectrum assignment and dynamic spectrum sharing. 


For managing terminal reconfiguration by NRM, the standard defines radio resource 
selection policies. These policies are sent from NRM to TRMs under its management and 
create the framework within which TRMs will make terminal reconfiguration decisions. 


To ensure stable operation of CWNs, radio resource selection policies may include the 
maximum time interval for reconfiguration. The reconfiguration of a terminal must be 
performed within this time interval starting from the time when this terminal has received 
these policies. 


RAN Reconfiguration Controller is the entity that controls reconfiguration of RANs 
based on requests from the NRM. 


To support scalable operation, RMC, NRM, RRC may be implemented in a distributed 
manner. 


The management entities on the terminal side are:  


 Terminal Measurement Collector (TMC),  


 Terminal Reconfiguration Manager (TRM), and 


 Terminal Reconfiguration Controller (TRC). 


Each terminal has one TMC, one TRM, and one TRC. 


Terminal Measurement Collector is the entity that collects terminal context information 
and provides it to TRM. 


Terminal context information defined in IEEE Std 1900.4-2009 may include the following: 


 User preferences, 


 Required QoS levels, 


 Terminal capabilities, 


 Terminal measurements, and 


 Terminal geo-location information. 


Terminal Reconfiguration Manager is the entity that manages the terminal for network-
terminal distributed optimization of radio resource usage and improvement of QoS. This 
optimization is performed within the framework defined by the NRM and expressed by radio 
resource selection policies, in a manner consistent with user preferences. 


Terminal Reconfiguration Controller is the entity that controls the reconfiguration of 
terminal based on requests from TRM. 


Correspondingly, six interfaces specified in IEEE Std 1900.4-2009 are used as described 
in the following (see Figure 3). 


The interface between NRM and TRM is used to transmit the following: 







 From NRM to TRM: 


o Radio resource selection policies, 


o RAN context information, and 


o Terminal context information related to other terminals. 


 From TRM to NRM: 


o Terminal context information related to terminal of this TRM. 


Two options are considered for the physical implementation of this interface. One option, 
termed out-band signalling, is to use a dedicated RAN. The other option, termed in-band 
signalling, is to use RANs having active connections with terminals. IEEE Std 1900.4-2009 
supports both options, including a combined variant. 


The interface between TRM and TRC is used to transmit the following: 


 From TRM to TRC: 


o Terminal reconfiguration requests. 


 From TRC to TRM: 


o Terminal reconfiguration responses. 


The interface between TRM and TMC is used to transmit the following: 


 From TRM to TMC: 


o Terminal context information requests. 


 From TMC to TRM: 


o Terminal context information. 


TRC and TMC provide media-independent standard interfaces for TRM to request terminal 
reconfiguration and to obtain terminal context information. This ensures that IEEE Std 1900.4-
2009 systems can operate with terminals supporting various radio interface technologies.  


The interface between NRM and RRC is used to transmit the following: 


 From NRM to RRC: 


o RAN reconfiguration requests. 


 From RRC to NRM: 


o RAN reconfiguration responses. 


The interface between NRM and RMC is used to transmit the following: 


 From NRM to RMC: 


o RAN context information requests. 


 From RMC to NRM: 


o RAN context information. 


RRC and RMC provide media-independent standard interfaces for NRM to request RAN 
reconfiguration and to obtain RAN context information. This enables IEEE Std 1900.4-2009 
systems to support reconfiguration of various access points and base stations and to obtain 
context information from RANs using different radio interfaces. 


The interface between NRM and OSM is used to transmit the following: 


 From OSM to NRM: 


o Spectrum assignment policies. 


 From NRM to OSM: 


o Information on spectrum assignment decisions. 







This interface defined in IEEE Std 1900.4-2009 provides the operator with reasonable 
control over NRM operation. 


One more interface defined in IEEE Std 1900.4-2009 (not shown in Figure 3) is the 
interface between different NRMs, belonging to different operators. An example showcasing 
multiple NRMs deployment is given in Figure 1. 


The interface between NRMs is used to transmit the following: 


 RAN context information, 


 Terminal context information, 


 Spectrum assignment policies, 


 RAN reconfiguration decisions, and 


 Radio resource selection policies. 


In addition to the interfaces, IEEE Std 1900.4-2009 specifies three service access points 
(SAP): 


 rCFG_TR_SAP – transport SAP 


 rCFG_MEDIA_SAP – reconfiguration and measurement SAP 


 rCFG_MNG_SAP – management SAP. 


Each 1900.4 entity could have one or more of these SAPs. 


Transport SAP provides the transport service for message exchange between IEEE Std 
1900.4-2009 entities. It abstracts transport mechanisms from IEEE Std 1900.4-2009 entities 
by providing a set of generic primitives and mapping these primitives on transport protocols. 


For example, this SAP is used to exchange radio resource selection policies and context 
information between the NRM and the TRM over radio enabler. If there are several NRMs and 
there is interface between them, this SAP is used to exchange context information, spectrum 
assignment policies, reconfiguration decisions, and radio resource selection policies between 
these NRMs. 


Reconfiguration and Measurement SAP provides reconfiguration and measurement 
services for managing RANs and terminals. It provides a set of generic primitives for 1900.4 
entities to collect RAN and terminal context information, as well as, to control reconfiguration 
of RANs and terminals. These generic primitives are mapped onto specific protocols 
depending on the managed RANs and terminals. 


Management SAP provides management service for managing IEEE Std 1900.4-2009 
entities by legacy management systems. This SAP provides a set of generic primitives for 
IEEE Std 1900.4-2009 entities to exchange information with these legacy management 
systems. 


A good source of further information on IEEE Std 1900.4-2009 is an on-line tutorial 
available at http://grouper.ieee.org/groups/scc41/4/IEEE-1900.4-Overview-2009-01-07.pdf. 


Introduction to P1900.4a Project 


White space communication systems can provide new business opportunities to 
manufacturers and operators, as well as new services to users. Currently, regulatory bodies 
have started to adopt rules for white space communication systems. For example, the FCC 
released rules for the use of TV white space. 


Software defined radio and cognitive radio technologies are constantly improving. Two 
directions for evolution can be observed. One such evolution is from software defined radio to 
cognitive radio equipment, which is being facilitated by the introduction of intelligence in radio 
equipment. The second evolution is from terminal side to network side, in response to 
advances in current technology that allow production of cognitive base stations. 


P802.22 specifies the PHY and MAC layers of a wireless system providing fixed wireless 
access service in TV white space. A wireless system providing mobile wireless access 







service in white spaces, without any limitation on the radio interface (PHY / MAC / frequency / 
etc) used, can be of great practical interest and may have broad market potential. 


Having this motivation as a starting point for discussion, P1900.4a has been launched with 
the following scope: 


 This standard amends IEEE Std 1900.4-2009 to enable mobile wireless access 
service in white space frequency bands without any limitation on used radio interface 
(physical and media access control layers, carrier frequency, etc) by defining 
additional components of the IEEE Std 1900.4-2009 system. 


 






